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CHAPTER 1: INTRODUCTION 
Rationale 
Poverty continues to be among the most acute problems in sub-Saharan Africa. In 
2004 UNIDO concluded that "sub-Saharan Africa is the last frontier in the fight against 
abject poverty" (UNIDO, 2004, p. ix). UNIDO report suggests that absolute poverty in sub-
Saharan Africa rose from 42% to 47% between 1981 and 2001 and that this is the only region 
where poverty has grown over the past 20 years. With average poverty rates of 47%, in some 
sub-Saharan countries as much as 70% of the entire population lives below poverty line 
(ADF, 2004). Poverty is even more pervasive in the rural areas. In 1988, the average poverty 
rates for rural areas were estimated to be 60%, increasing despite of 30 years of anti-poverty 
efforts (Africa Alliance of YMCAS, 1994). 
Taking into consideration the fact that the majority of the population in sub-Saharan 
Africa lives in rural areas and that rural populations in this region are those most affected by 
poverty, it becomes clear why reduction of rural poverty is at the center of attention of 
national and international development efforts. During the past decade, researchers and 
experts are coming to a consensus in their evaluation of past development programs and what 
needs to be done to overcome their limitations. 
In 2001, the International Food Policy Research Institute (IFPRI) held a workshop for 
the U.S. Agency for International Development (AID) where participants summarized some 
experiences of the past programs (Babu et al., 2002). They suggested that recent trade and 
market liberalization reforms have played an important role in improving market 
performance in many African countries, but they had a limited and often negative impact on 
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agricultural growth and on poverty reduction. Participants concluded that the lack of 
adequate infrastructure, problems with governance, limited access to land and lack of 
adequate social institutions and social safety networks slow down agricultural growth and 
significantly reduce the benefits of market reforms for small scale farmers. These negative 
effects are particularly evident in the remote areas which are located far from markets and 
roads. 
In their recommendations to the international aid community, experts suggested that 
basic infrastructure like roads, transportation, water, education and health may reduce market 
transaction costs and risks for producers; therefore, infrastructure development should be 
among the priorities of poverty eradication programs. 
Another recommendation is to focus on the development of partnerships with social 
institutions like non-governmental organizations (NGOs), community-based organizations 
(CBOs) and private organizations, whose roles become prominent in running effective 
poverty reduction programs, establishing market institutions and implementing improved 
natural resource management practices at the local level. 
Improved government is yet another key factor for the success of poverty reduction 
programs in rural areas. When left alone, central government agencies tend to produce 
inefficiencies. For example, it is common practice for government agencies to overbuild rural 
infrastructure providing all-weather roads that are expensive to construct and maintain, where 
cheap unpaved roads are more appropriate for local communities. It is essential, therefore, 
according to the workshop participants, to invest responsibility and authority in local 
governments and community-based organizations for increasing effectiveness of poverty 
reduction programs. 
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Finally, workshop participants emphasized that currently only between 25 and 30 
percent of agricultural production is marketed. Agricultural growth with the focus on market 
oriented products itself can lead to substantial reduction of poverty. It is particularly 
important, therefore, to secure access to land and other key resources for the most vulnerable 
and poor rural populations (Babu et al., 2002). 
Currently many international development organizations structure their assistance 
programs to address priority areas discussed above. For example, development of agricultural 
markets and social institutions are among key priority areas for the USAID (Babu et al., 
2002). Similarly, agricultural modernization, governance reforms, infrastructural reforms, 
land reforms and social institution development are among priority areas for the World Bank 
(Shah, 1994; Busingye, 2002). Experts, however, suggest that additional studies evaluating 
the relationships between these factors and poverty need to be done to set priorities for future 
programs (Babu et al., 2002). 
In the context of the above discussion, a close look at Uganda's poverty eradication 
efforts appears to be warranted. In fact, Uganda may serve as an ideal case for thorough 
examination. Uganda shares many common characteristics and similar problems with other 
countries of sub-Saharan Africa: similar history, similar social processes and similar 
economic conditions. A very large portion (80%) of Uganda's population lives in rural areas 
where poverty is particularly serious throughout the predominantly agrarian economy. 
Similar to many other countries, Uganda has experienced more than a decade of civil war, 
social unrest and economic degradation. 
"Uganda is a land-locked country in East Africa, bordered by Kenya, Rwanda, 
Tanzania, Sudan and the Democratic Republic of Congo in Eastern Africa" (MFPED, 2000, 
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p. 2). The country is still listed among the poorest countries of the world (Ugandan 
Authorities & IMF/WB, 1999). For example, in 1997-98 the total external debt of the country 
expressed as a percentage of exports of goods was 792.1 % (Atingi-Ego, 2002). Although 
only 35 percent of the total population is officially considered poor, which is lower than the 
regional average of 47 percent, the real figures may be higher than those provided by 
Uganda's Bureau of Statistics (Nyamugasira & Rowden, 2002). 
In the 1970s and 1980s Uganda experienced more than a decade of civil war and 
social unrest. Although since 1986 most of the country has been peaceful, the remnants of 
conflict still exist in the Northern and Eastern parts of the country. As a result of conflict, 
Uganda experienced collapse of the economy and had most of the country's infrastructure 
and services devastated (MFPED, 2000). 
Similar to many other countries of the region since 1987, Uganda benefited from a 
period of rapid economic growth. During the last decade the annual growth of national Gross 
Domestic Product (GDP) was estimated 6 percent with inflation contained at 5 percent 
(MFPED, 2000). However, the benefits of the growth have not been spreading evenly among 
the population. The chronic poor continue to be among those who benefit least from general 
economic growth (The Chronic Poverty Report 2004-05: Summary, 2004) and these high 
economic growth rates did not improve the well-being of the poorest 20 percent of the 
population (Ugandan Authorities & IMF/WB, 1999). 
What makes Uganda an even more appropriate country for the study is its 
commitment to poverty eradication. In 1981, Uganda's government made its first attempt to 
reduce the national debt though implementing policy reforms. Failing on the initial stages of 
these reforms, in 1987 government launched more sound and effective market reforms 
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enjoying stable economic growth for over decade since then (Atingi-Ego, 2002). Although 
government shared the common belief that general economic growth helps reducing poverty, 
it also wanted to ensure equitable distribution of benefits, particularly among the poorest 
members of the community (Ugandan Authorities & IMF/WB, 1999). In 1997, Uganda 
focused its efforts on poverty eradication programs stating a goal to reduce poverty to 10% 
from 44% by the year 2017 (Ugandan Authorities & IMF/WB, 1999; Nyamugasira & 
Rowden, 2002), launching several poverty eradication programs. Recognizing the fact that 
the recent decline in poverty from 56 percent in 1992-93 to 44 percent in 1996-97 is 
associated with changes in agriculture - particularly with the increase in production of cash 
crops - Uganda's government has chosen agricultural modernization to be the central 
program in the overall poverty eradication framework (Ugandan Authorities & IMF/WB, 
1999). 
In 2000, the country's authorities developed a comprehensive Plan for Modernization 
of Agriculture (PMA), which stated the goals and the strategies for achieving agricultural 
modernization and reducing rural poverty. The central idea of PMA suggests that modernized 
agriculture "will contribute to increasing incomes of the poor by raising farm productivity, 
increasing the share of agricultural production that is marketed, and creating on-farm and off-
farm employment" (MAAIFIMFPED, 2000, p. iv). This plan identified governance reforms, 
infrastructure development and social institutions development and empowerment among 
key areas for policy interventions to achieve its goals (MAAIFIMFPED, 2000). 
Research Questions 
Nyamugasira & Rowden (2002) suggest that today Uganda is the most advanced 
country in terms of adopting new poverty oriented programs. Currently at least 41 other 
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countries are considering these programs for implementation. It is clear from the above 
discussion that Uganda's experience in battling poverty through agricultural modernization 
presents a unique opportunity for researchers to understand the strengths and limitations of 
some of the poverty eradication strategies. Therefore, this study is focused on Uganda's 
agricultural modernization and its potential in addressing the problem of rural poverty. 
The study uses insights from the discussions of neoliberal economic theories and the 
literature on poverty reduction to operationalize key concepts and to build an empirical 
model for testing research hypotheses. This study applies the structural equation modeling 
(SEM) technique to analyze impact of agricultural modernization, infrastructure, social 
institution, government performance and land reform on poverty indicators in 99 of Uganda's 
villages. The data in the analysis dataset is derived from two sources: (1) Uganda - Policies 
for Improved Land Management Dataset, 1999-2001 provided by the International Food 
Policy Research Institute (IFPRI) and (2) data extracted from the 2003 Annual Assessment of 
Minimum Conditions and Performance Measures for Local Governments reports. This study 
makes an effort to answer three research questions: 
1) can agricultural modernization, as defined in Uganda's Plan for Modernization of 
Agriculture, address effectively problems of rural poverty? 
2) can policy interventions aimed at governance reforms, land reforms, social 
institutions and infrastructure development contribute to the country's agricultural 
modernization? 
3) are benefits from agricultural modernizations distributed equitably throughout 
Uganda? 
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Organization of this Study 
This study is organized into five parts. Chapter 1 is the introduction. In Chapter 2, I 
review the current body of literature on development and poverty. In Chapter 3, I discuss 
theoretical foundations of the study and specify the theoretical model of poverty reduction in 
Uganda. Chapter 4 introduces research methodology and specifies empirical model of 
poverty reduction in Uganda. Chapter 5 discusses the results of the data analysis as well as 
summarizes my research and gives recommendations for future studies. 
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CHAPTER 2: LITERATURE REVIEW 
Development and Poverty Research 
Researchers became particularly interested in international development issues in the 
second half of the 20th century after newly created international institutions - the World Bank 
and International Monetary Fund - launched development assistance projects throughout the 
world. According to Bhalla (2000), the first development programs targeted poverty at the 
national level assuming that economic growth in general would reduce poverty. The research, 
however, suggested that fast economic growth did not address the problem effectively and 
often aggravated living conditions for the poorest people. These findings influenced the 
choice of development strategies in the subsequent programs. Since the 1960s, development 
programs put greater emphasis on the strategies aimed at poverty eradication at the local 
level. These changes in poverty reduction programs, in tum, influenced the focus of 
international development and poverty research. 
In general, contemporary development and poverty studies could be loosely placed 
into one of the two categories: (1) those exploring relationships between poverty and various 
factors contributing to poverty eradication and (2) those concerned with identification of 
appropriate indicators for monitoring and evaluating poverty and the progress of 
development efforts. In the following section, I summarize poverty research relevant to the 
study of Uganda's Plan for Modernization of Agriculture and its effectiveness as a poverty 
eradication strategy in Uganda. 
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Factors Contributing to the Poverty Eradication 
The first group of relevant literature explores relationships between various social, 
political and economic factors and poverty eradication. Since development programs became 
more oriented towards improving the welfare of the poor (Bhalla, 2000) and towards the 
development of local resources aimed at meeting the basic needs of all subgroups of the 
population (Stohr, 1981), researchers focused their attention on studying the relationships 
between poverty and such programs, including the programs targeting governance, 
infrastructure and security of access to the land. 
Governance 
The literature on governance emphasizes two dimensions of governance - government 
performance and governance structure including issues relating to the distribution of 
responsibilities and development of social partnerships. Some researchers view government 
as having significant positive or negative impacts on development, they defined several 
major areas of their empirical inquiry into the realm of government performance, particularly 
the relationships between poverty and government effectiveness. 
In panel studies (Burnside & Dollar, 1997; 1998) and studies a using combination of 
qualitative and quantitative methods (Dollar & Pritchett, 1998), researchers found that only 
in countries with good fiscal, monetary and trade policies does aid have positive effects on 
growth and selected indicators of poverty. Similarly Chong & Calderon (1997; 2000) using 
regression models and Kauffman, Kraay & Zoido-Lobat6n (1999) using a simultaneous 
equation modeling approach found causal relationships between government performance -
operationalized through indicators of the quality of bureaucracy, contract enforceability and 
corruption - and severity and incidence of poverty. 
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Huntington (1968) suggests that corruption plagues society even more than over-
centralized government. Empirical studies appear to support this claim. Mauro (1995) and 
Brunetti, Kisunko & Weder (1997) found significant negative relationships between 
corruption indexes and investment and growth. One standard deviation improvement in the 
corruption index was associated with an increase in the investment of about 3 percent of 
GDP (Mauro, 1995). In addition, in 1999 the World Bank and the European Bank for 
Reconstruction and Development found that in countries with high corruption the growth rate 
of private enterprise was about 10 percentage points lower than in other countries (Hellmann, 
et al., 2000). 
Uganda specific studies seem to be supporting findings about the importance of 
quality of governance for development and poverty eradications. Farrington, et al. (2002) in a 
cross-country study of Bolivia, Colombia, India, Nicaragua, Uganda, and Vietnam, found the 
contribution of agricultural extension to poverty reduction significantly hampered by 
weakness of local governance. Lack of local government powers, inadequate management 
capability and poor accountability mechanisms were named among problems for 
implementing roads decentralization projects in Nepal, Uganda and Zambia (Robinson & 
Stiedl, 2001). Respondents consistently named poor government and corruption among 
distinctive characteristics of poverty in their district in MFPED (2000). 
While the objectives of government performance studies are government expertise and 
ability to deliver adequate services to the public, studies of governance structure are 
concerned with a question of how to deliver services to the public in a more efficient and 
economic way. The main focus of research in the area of governance structure is distribution 
of power between central and local governments as well as development of various social 
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institutions and partnerships between these institutions and the government. Traditionally, 
researchers and policy-makers associate governance structure with democratic rule and with 
the delegation of responsibilities from central government to the local institutions as well as 
empowerment of local authorities. This process is also known as decentralization. Ribot 
(2004) defines decentralization as: 
"transfers within the political-administrative structure of the state, which is a body that 
ostensibly has some accountability to the people whether directly (as in democratic or 
political decentralization) or indirectly (via the central government, as in 
administrative decentralization or deconcentration)." (p.19) 
Theory and some empirical evidence suggest that decentralization is positively 
associated with the establishment of the democratic process, increased public participation, 
efficiency and equity (Agrawal & Ribot, 1999; Ribot 2002), as well as with poverty 
alleviation (Crook & Sverrisson, 2001), rural development (Uphoff & Esman, 1974; de Valk, 
1991; Roe, 1995; United Nations Development Programme, 1999; Helmsing, 2001; Ribot, 
2002) and public service performance (World Bank, 2000). 
The effects of decentralization on poverty in Uganda are mixed and can not be 
identified with certainty. While Craig and Poter (2003) found positive effects of 
decentralization on poverty, some researchers argued that decentralization reforms may have 
damaging effects (Ellis & Bahiigwa, 2003) disturbing the provision of services to the poor. 
Nevertheless, Okidi et al (2002) suggests that decentralization is not necessarily to blame for 
the above problems. 
The essential part of the decentralization process is establishing and empowering 
structures within the existing social institutional framework that promote political discourse. 
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Several studies suggest that in addition to serving political purposes, social institutions also 
have direct impacts on poverty in Uganda. In general, three types of social institutions can be 
identified in Uganda: (a) government institutions; (b) non-government organizations (NGOs) 
and (c) community-bases organizations (CBOs) (Hickey, 2003). Even though CBOs are not 
part of the State government, they nevertheless constitute part of local governance bodies. 
The typical examples of CBOs are Local Councils. Other NGOs are "private organizations 
that pursue activities to relieve suffering, promote the interests of the poor, protect the 
environment, provide basic social services, or undertake community development" (World 
Bank 2003). 
Research suggests that in Uganda, NGOs and NGO initiated programs have been 
positively associated with the adoption of new technologies (Sasakawa Global 2000, the 
IDEA project, and the Ministry of Agriculture extension program, AT Uganda, Africa 2000 
Network, African Highlands Initiative) they are also associated with improved land 
management practices, poverty reduction, improved productivity, resources and welfare 
indicators as well as with income diversification and non-farm development (Pender et al., 
2001). Benin, Pender and Ehui (2002) suggest that NGO programs are associated with 
substantial and positive impacts on household incomes. 
While some researchers report mixed results on the impacts of CBOs' livelihood 
strategies and the adoption of specific agricultural technologies, they found local 
organizations being significant in overall poverty eradication schemes (Jagger & Pender, 
2002). 
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Infrastructure 
In the 1960s, researchers became interested in evaluating the impact of infrastructure 
on agricultural transformation. In the 1970s they focused on income, income distribution and 
poverty reduction (Bhalla, 2000). These studies originated in the theoretical assumption that 
infrastructure development produces positive externalities and that infrastructure produces 
multiplier effects on other poverty eradication strategies (Bhalla, 2000). Researchers 
traditionally look at two types of infrastructural arrangements, social and economic 
infrastructure. Bhalla (2000) defines economic infrastructure as infrastructure that "produces 
services that directly facilitate and are basic to the carrying out of a wide variety of economic 
activities" and social infrastructure as infrastructure that creates "healthy working 
environment as well as facilitating human capital formation in rural areas" and includes 
facilities that improve "access to schools, primary health centres, safe piped drinking water, 
sanitation, pavement of streets and building of community centres" (p. 11). 
Both cross-country and in-country studies in developed and developing countries 
suggest relationships between transport and communication infrastructure and agricultural 
productivity (Antle, 1983; Binswanger et al., 1987; Evenson, 1986; Ahmed & Hossain, 1990; 
Barner & Binswanger, 1986; Levy, 1996) and found that government expenditure on roads 
(Fan, Hazell & Thorat,1998) and better access to services like banks, markets and 
administration (Ahmed and Hossain,1990) are positively associated with reduction of 
poverty, welfare, health, rural development, and education. Levy (1996) found that women in 
Morocco benefited the most from improvements in access to health and education facilities. 
In addition, several studies suggest that infrastructure development is not only positively 
associated with increased agricultural productivity but also with the adoption of new 
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technologies (Vaidyanathan, 1991) and removal of many cultural taboos, which are seen as 
barriers to growth (Malenbaum, 1962). 
In general, research in Uganda supports finding in other countries concerning the 
relationships between infrastructure and poverty. Benin, Pender and Ehui (2002) suggest that 
access to markets and road infrastructure has significant impacts on livelihood strategies, 
incomes and land management although these impacts are mixed and limited in comparison 
to the infrastructure effects found in Kenya. Similarly, Pender et al. (2001) reports positive 
relationship between road development and irrigation and welfare, natural resource 
conditions and livelihood strategies. 
Researchers seem to prefer evaluating relationships between education and poverty in 
Uganda directly; nevertheless, the earlier findings regarding positive relationships between 
availability of educational infrastructure and education provide grounds for interpretation of 
the above studies as evidence in support of importance of educational infrastructure in 
Uganda for poverty eradication. While Benin, Pender and Ehui (2002) suggest that education 
has complex effects on land management and livelihood strategies, Nkonya et al. (2002) 
argues that education in Uganda is positively associated with incomes from perennial crops 
and livestock as well as total income and income from non-farm actives. 
Land reform 
Land continues to be among the most valuable assets in predominantly agrarian 
societies in sub-Saharan Africa; therefore, land reform is viewed as central element of 
agricultural modernization in many of these countries. In Uganda, land reform has gone 
through several stages focusing on the issues of land redistribution and land property rights. 
The most profound reforms were offered by the 1995 Constitution and Land Reform Decree 
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and by the 1998 Land Act (Rugadya, 1999). Currently, two parallel land tenure systems 
operate in Uganda: historically evolved customary tenure and relatively recently adopted 
tenure system with elements of private land ownership. The latter was introduced in the first 
half of the twentieth century by the British colonial authorities and includes Mailo (private 
property on land in Buganda district given to selected people by British Colonial 
government), freehold and leasehold tenures (Bosworth, 2003). The 1975 Land Reform 
Decree made the land tenure situation even more complex. By this decree all land was 
declared Public Land, abolishing or significantly altering land rights established under other 
tenure systems (Rugadya, 1999). The 1975 Land Reform Decree was never effectively 
enforced as Uganda was experiencing civil war, social unrest and economic collapse at the 
time. The underlying problem of Uganda's land tenure system is that the current system of 
land rights does not encourage effective land use, though 80% of the population and the 
highest rates of poverty are in rural areas. 
The 1995 and 1998 land reforms were aimed at resolving problems with the existing 
land tenure system and integrating land issues into the development framework as part of the 
overall poverty eradication strategy. The available empirical research appears to support 
assumptions regarding the relationships between land reform and poverty eradication in 
Uganda. Bosworth (2003) found evidence of a relationship between poverty and land access 
and land ownership. Other studies looked at the potential differences in the impacts of 
various types of land tenures on poverty and livelihood strategies, and came to the conclusion 
that land markets in Uganda operate fairly efficiently (Benin, Pender & Ehui, 2002) and that 
private owners of the land (e.g., owners of the freehold tenure) do not demonstrate 
significantly better results in land management, adoption of new technologies, efficiency or 
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sustainability in comparison to customary holders (Nkonya et al, 2002). However, Benin, 
Pender and Ehui (2002) argue that freehold tenure gives its holders greater access to credits, 
which is particularly important for producers of cash crops. 
Other factors 
Some studies also looked at population pressures, access to agricultural information 
and credits and choice of livelihood strategies as contributing factors to poverty eradication. 
In general, population pressure appears to have little effect on choice of livelihood strategies 
and no effect on land management practices or incomes (Benin, Pender & Ehui, 2002). 
Unlike population, access to the agricultural extension services and training programs 
are positively associated with land management and adoption of new technologies (Nkonya 
et al., 2002; Jagger & Pender, 2002; Sserunkuuma, 2002) and with farm income (Nkonya et 
al., 2002). Access to agricultural credits in Uganda has a positive impact on crop production 
(Benin, 2002; Nkonya et al., 2002) and diversification of livelihood strategies including non-
farm activities (Jagger and Pender, 2002). 
Finally, empirical studies provide evidence that choices of livelihood strategies have 
significant influence on land management practices, welfare and resource outcomes. For 
example, Jagger and Pender (2002) argue that welfare indicators are better for households 
that pursue activities beyond food crop production (e.g., cash crops or non-farm activities). 
The latter is particularly important in the context of Uganda's Plan for Modernization of 
Agriculture, in which strategies assume increases in cash crop production and diversification 
of farm activities among other means of poverty eradication. 
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Indicators for Monitoring Poverty 
The evaluation of the impact of poverty eradication programs is a difficult 
methodological task for researchers. For example, initially researchers attempted to use cost-
benefit analysis to evaluate the effects of infrastructural interventions. However, this method 
failed to capture various indirect effects of policy interventions on welfare and choice of 
livelihood strategies (Bhalla, 2000). Alternative cost surrogate and behavioral approaches 
(Meerman 1979; Selowsky 1979) are very demanding toward data analysis and therefore are 
often impractical (Bhalla, 2000). 
In Uganda, complexities of poverty monitoring have distinguishing spatial 
characteristics and often are associated with non-uniform patterns of poverty distribution. 
Ugandan Authorities & IMF/WB (1999) suggests that distribution of welfare benefits varies 
across regions, sectors, and socio-economic groups. These poverty characteristics influence 
the choice of poverty monitoring techniques suggested by current research and should be 
taken into the account in Uganda's poverty studies. 
For example, research shows that Eastern region has almost twice the incidence of 
absolute poverty in comparison to the Central region (MFPED, 2000). The Northern region 
demonstrates the weakest indicators of development (Okurut et al., 1999), while the Western 
region is known for the poorest welfare indicators (MoFPED&SD, 1997) regardless of 
highest income levels (Changes in Poverty and Inequalities in Uganda in 1992-97). In 
addition, the decrease in the incidence of poverty in the Central region was almost three 
times greater between 1992 and 1997 in comparison to the East or North (Changes in Poverty 
and Inequalities in Uganda in 1992-97). 
18 
Further, Sseweya (2003) suggested that remote rural areas are more likely to 
experience chronic poverty, while other researchers showed positive relationships between 
poverty and landlessness (Nabbumba Nayenga, 2003), poor health (Lawson, 2003), 
disabilities (Lwanga-Ntale, 2003), age (Najjumba-Mulindwa, 2003) and depletion of multiple 
assets (Bird and Shinyekwa, 2003). 
In this context, researchers appear to be concentrating their efforts on identifying a 
small set of poverty indicators that could be obtained locally and provide reliable information 
at low cost (Bhalla, 2000; Bahiigwa et al., 2001). Following Bhalla's classification, this 
research is concerned with identification of: "(a) input indicators that measure the means by 
which the project is implemented; (b) process indicators that measure the extent to which the 
project is delivering what it is intended to deliver; and (c) impact indicators that measure the 
project's impact upon the living standards of the project beneficiaries" (Bhalla, 2000, p. 78). 
Dimensions of poverty and poverty indicators 
Over the years, research has generated a vast literature on "the appropriate definition 
of poverty, development of measures of incidence of poverty and development of indicators 
capable of capturing the impact of any program on poverty reduction" (Bhalla, 2000, p. 80). 
Although poverty is a complex social construct and may have manifestations that often vary 
among countries, geographic locations and social contexts, researchers agree on the type of 
dimensions that should be incorporated in poverty definition. Poverty may have economic 
dimensions (e.g., proportion of population living below certain income threshold) or non-
economic dimensions (e.g., access to education, health, clean water etc.) (Henninger & Snel, 
2002). As a result, most contemporary definitions of poverty include social, economic and 
other dimensions of social wellbeing (Henninger & Snel, 2002). 
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One group of poverty indicators measures poverty directly on the basis of threshold 
levels of living also known in the literature as the poverty line. According to Bhalla, these 
indicators defined in terms of "the ability of a household to meet minimum per capita calorie 
requirement or the equivalent in terms of minimum per capita income or per capita 
expenditure per day" and include group of indices like 'head count ratio', 'Sen index', 
'poverty gap index', 'squared poverty gap', and 'per capita income or expenditure' (Bhalla, 
2000). 
Another group of poverty indicators attempts to capture indirect measures of poverty 
like access to services (e.g., sanitation, education, health, safe drinking water, etc.) or 
increase in employment, improved production practices and increased self-reliance (Bhalla, 
2000). For example, the UN Human Poverty Index 1 (HPl-1) for developing countries 
calculate poverty on the basis of three dimensions: life expectancy, literacy and lack of 
decent living standards which includes measures of nutrition and health problems associated 
with the question of food security (UNDP, 2003). World Resources Institute evaluates 
economic monetary dimension of poverty - such as consumption, income and expenditure -
and social non-monetary dimensions (e.g., nutrition, sanitation, health, access to means of 
production) (Henninger, 1998). 
Ugandan researchers identified indicators that capture availability and access to 
natural and economic resources as well as dimensions of human living conditions including 
food security, education and health (MFPED, 2000; Bahiigwa, et al., 2001). 
Lessons from Past Research 
The above review of the poverty and development literature offers several 
suggestions relevant for this study. First, the literature above supports assumptions that 
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infrastructure, governance and land reform are associated with the state of poverty. Second, 
past research suggests the key dimensions for each of the variables representing these three 
concepts. For instance, measurements of governance that include government performance 
and degrees of decentralization - which are often associated with activity of social 
institutions - proved to have significant relationships with poverty. For infrastructure, the 
availability and access to economic and social facilities appear significant; for the variables 
representing land reform, it is important to capture access to land and security of tenure 
dimensions. Third, poverty research in Uganda should include measurements that are 
insensitive to region-specific variations in the definitions of poverty. When the researcher is 
concerned with the equity of the distribution of benefits from poverty eradication programs, 
it is useful consider regional comparisons and comparisons between the poorest groups of the 
population and the rest of the population. 
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CHAPTER 3: THEORETICAL FOUNDATIONS OF THE 
STUDY AND EMPIRICAL MODEL 
My next step in this study is to develop an empirical model for the evaluation of 
agricultural modernization in Uganda and its impact on the country's poverty. Most 
international development programs, including the Plan for Modernization of Agriculture 
(PMA) in Uganda, are developed on the basis of neoliberal theory of social change and 
development. In the following discussion, I review the central ideas of the neoliberal 
development model. Second, I use this theoretical model as the foundation for formulating 
the empirical model of this study. Finally, I formulate causal relationships and research 
hypotheses based on the findings of previous poverty research. 
Neoliberal Model of Social Change and Development 
Differences exist between politicians and economists in how they define 
neoliberalism. Politicians define neoliberalism as a philosophy that has grown out of liberties 
as they were understood by Enlightenment philosophers (e.g., Lock, Diderot, Voltaire, etc.). 
It is close to the views of European social democrats (Cerny, 2004). In this context, 
neoliberalism is a set of policies that advocates political and basic human rights; its primary 
objectives are similar to the objectives of liberalism - preventing social conflict (Martinez & 
Garcia, 1997). 
For economists, neoliberalism is a set of economic policies, often conservative in 
their nature, that are aimed at developing a free market economy. Even among economists, 
there is no consensus on what precisely constitutes economic neoliberalism. A restrictive 
definition defines neoliberalism as "a conservative policy aimed at enforcing stringent budget 
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discipline on developed and developing nations by requiring balanced budgets and trade 
flows" (Neoliberalism: Answers.Com). A less restrictive definition of neoliberalism focuses 
on two aspects of this political economic theory - government responsibilities "restricted to 
supplying public goods, and globalized free trade" (Neoliberalism: Answers.Com). Although 
economic definitions of neoliberalism may vary in part concerning the role of government 
and the social institutions in provision of public goods and public welfare, they agree on the 
principal ideas - development of free market and trade and reformulating the roles of 
government structures. The majority of contemporary development programs throughout the 
world utilize ideas of this political economic theory. 
Neoliberalism became the dominant economic philosophy in the world in the last 
quarter of the 20th century. The theory was initially formulated by Friedrich von Hayek and a 
group of his students at the University of Chicago in the late 1940s (George, 1999). 
However, economic neoliberalism took over the world of political economy as a result of 
policies implemented by the Thatcher administration in the UK and the Reagan 
administration in the U.S. These policies were adopted in response to economic recession, 
breakdown of the 'social partnership' among management, labor and bureaucracy and the 
fiscal crisis of the state in the 1970s (George, 1999; Cerny, 2004). 
The philosophy of economic neoliberalism is built on several core doctrines. Similar 
to Social Darwinists, economic neoliberals see competition as the engine of progress 
(George, 1999). In general, neoliberal economists assume linear relationships between 
economic growth and social change. They believe that the free market is the only instrument 
for democratic allocation of resources (McChesney, 1999), encouraging competition and 
reducing waste and incompetence (McChesney, 1999; George, 1999; Cerny, 2004). 
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Proponents of neoliberal ideas suggest that establishment of the efficient market would be 
followed by an increase in the state's wealth and economic growth. They argue that the 
benefits of economic growth would be shared by all members of society (Cerny, 2004). 
Consequently, the main goal of the development program, which is aimed at the poverty 
eradication, is to create an efficient market. 
Cerny (2004) discusses four pillars of neoliberalism that shape economic policies and 
guide reforms in both developed and developing nations. Analysis of the origins of the Great 
Depression and recession of the 1970s led experts to conclude that trade barriers were among 
the factors to blame. Most policymakers agreed on the idea that free trade and free flow of 
capital is essential for creating an efficient market economy. This idea is the first dimension 
of economic neoberalism. 
The second key dimension of economic neoliberalism is financial orthodoxy. This 
concept assumes reform of the national financial system and of government agencies in order 
to reduce inefficiencies. 
Cerny calls the 'competition state' associated with government deregulation the third 
key pillar neoliberal economic doctrine. This idea assumes a special intensive regulatory 
regime to make the market work efficiently. In development programs, this type of 
regulatory regime is often used to restructure social and public services, delegating greater 
financial and decision-making authority to local governments and social institutions. 
The fourth key pillar of neoliberalism, the reinventing governance, originally focused 
on privatization of traditionally government owned enterprises. This has recently evolved 
into contracting out government services and attracting private funding for public purposes. 
In sum the two types of distinct policy interventions in development programs are shaped by 
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Figure 3.1: Neollberal Model of Social Change and Development 
neoliberal economic theory: (a) policy interventions that promote free market and (b) policy 
interventions that reform the system of governance. In the latter, the focus of reforms is on 
"the establishment of a stable medium of exchange, and the reduction of localized rules, 
regulations and barriers to commerce, and the privatization of state-run enterprises" 
(Neoliberalism: Answers.Com). 
Figure 3.1 above represents a general model of social change and development built 
on the core principles of neoliberal economic theory. This model suggests that state policies 
and programs that incorporate the four concepts (e.g., free trade, financial orthodoxy, 
competition and reform of governance) and are aimed at promoting the free market lead to 
the improvement of economic conditions in the country (e.g., economic growth and 
improved welfare). Improved economic situation, in tum, promotes positive social change 
and development. 
Model of Poverty Eradication in Uganda 
A review of Uganda's poverty eradication framework suggests that government 
pursues several policy objectives: (a) modernization of agriculture; (b) increasing incomes of 
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Figure 3.2: Poverty Eradication Model in the Plan for Modernization of Agriculture 
poor people; (c) improving living standards of poor people and (d) improving governance 
(MAAIF & MFPED, 2000). As was discussed above, neoliberal economic doctrine relies on 
the state to promote or enforce policies aimed at building a free market (Cerny, 2004; 
Treanor, 2004). The research literature traditionally discusses a broad set of specific policies 
that are designed on the basis of the four neoliberal principles introduced in the Policies & 
Programs box in the Neoliberal Model of Social Change and Development. 
Although the range of the specific strategies and policies may vary significantly from 
country to country, the development programs designed to reduce poverty often target 
several objectives: infrastructural development, social institutions development and 
government reforms to improve its performance. These objectives are also among key policy 
goals of Uganda's Plan for Modernization of Agriculture (PMA) (MAAIF & MFPED, 2000). 
In agricultural societies like Uganda where land is the main economic asset and where land 
rights are not always clearly established, land reform becomes yet another policy objective. 
Figure 3.2 summarizes theoretical and empirical evidence and introduces the PMA's 
Poverty Eradication Model, which is the research model in this study. The model suggests 
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26 
Figure 3.3: Causal Relationships and Their Directions 
that land reforms, government performance, infrastructure and social institutions are causally 
associated with agricultural modernization which is, in tum, causally associated with poverty 
eradication. 
Research Hypotheses 
Figures 3.3, 3.4 and 3.5 summarize the assumptions and hypotheses of this study. 
Following the neo-liberal model and PMA, I assume that four factors (land reform, 
government performance, social institutions, and infrastructure) are independent explanatory 
factors that are positively associated with the mediating factor, the modernization of 
agriculture. Following the central assumption of the PMA I assume that modernization of 
agriculture is positively associated with poverty reduction. In accordance with previous 
research, I assume that exploratory factors are directly and negatively associated with 
poverty. The primary research hypotheses are: 
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Figure 3.4: Research hypotheses: Direction of the Hypothesized Relationships 
a) Selected policy interventions and agricultural modernization are key factors 
contributing to poverty reduction in Uganda. If hypothesis is true, I expect to see large R2 
statistics for the variables Agricultural Modernization and Poverty. 
b) There are significant positive relationships between independent and mediating 
(i.e., Agricultural Modernization) variables, and significant negative relationships between 
independent and dependent (i.e., Poverty) variables. I expect to see that higher values of 
independent variables will be associated with higher values of the mediating variable 
Agricultural Modernization (Figure 3.4a). I also expect to see that higher values of four 
independent variables will be associated with lower values of the dependent variable Poverty 
(Figure 3.4b); 
c) There is a significant negative relationship between the mediating variable 
(Agricultural Modernization) and the dependent variable (Poverty). In other words, the 
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Figure 3.5: Research hypotheses: Distribution of benefits between regions and 
economic subgroups 
higher values of the mediating variable will be associated with lower values of the dependent 
variable (Figure 3.4c)~ 
d) All regions and all subgroups of population in Uganda will benefit from 
infrastructure, land reform, government performance, social institutions and agricultural 
modernization in a similar manner. It is reasonable to assume that more well-to-do regions 
and economic subgroups of the population in Uganda have significantly different absolute 
numbers of poverty reduction when they are compared to disadvantaged regions and 
economic subgroups. Therefore comparison of the absolute figures of poverty reduction is 
not the focus in this study. In this study I expect to see comparable rates of poverty reduction 
in all regions and all population's economic subgroups. I hypothesize that there is 
comparable rate of poverty reduction between Western/Central and Northern/Eastern regions 
(Figure 3.5a) and between economically well-to-do subgroups of the population and 
disadvantaged subgroups (Figure 3.5b). In the Figure 3.5 this hypothesis is represented by 
parallel lines. 
If my hypotheses do not hold, I expect to see that neither the independent variables 
(e.g., Land Reform, Government Performance, Social Institutions, or Infrastructure) nor the 
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mediating variable (Agricultural Modernization) contribute to poverty reduction. Higher 
values of independent and mediating variables will not be associated with lower values of 
Poverty. Also, I expect to see no contribution of independent variables to agricultural 
modernization. Finally, I expect to see that there is uneven distribution of the benefits 
between regions and different economic subgroups of population. If the latter is true, I expect 
to see that rate of poverty reduction in disadvantaged regions (e.g., Northern and Eastern) 
and poor subgroups of the population is zero or significantly lower than in well-to-do regions 
and subgroups. 
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CHAPTER 4: DATA AND METHODS 
My next step in this study is to develop appropriate research and data analysis 
methodology for the evaluation of the relationships between agricultural modernization and 
poverty in Uganda. To examine this question and to test my research hypotheses, I apply the 
structural equation modeling (SEM) technique. In the initial discussion in the data analysis 
part of this chapter, I review the foundations of SEM methodology. 
There are several methodological difficulties associated with this study. First, the 
research model in this study is defined in terms of abstract sociological concepts. Second, 
abstract concepts are not fixed quantities (Kaplan, 1964) and they do not have exact one-to-
one "correspondents with empirical indicants" (Zeler & Carmines, 1980, p. 3). Additional 
challenges emerge in the context of this study because definitions of some concepts may 
change depending on the geographic location or demographic characteristics 
(MAAIFIMFPED, 2000); therefore, validity and reliability of selected indicators is a 
concern. I address these two questions in the Operational definitions and measurements part 
of this chapter (a) by operationalizing the concepts and identifying empirical measurements 
(indicators) for them and (b) by discussing procedures that establish validity and reliability of 
selected measurements. 
Finally, in the data section of this chapter I discuss the data and limitations of the 
study. 
Statistical Analysis 
Research on the development and poverty reduction traditionally involves multistage 
statistical analysis. Based predominantly on different types of multiple regression methods, 
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this research has its limitations. Analyses are often constrained by the assumptions of the 
multiple regression methodology and are restricted in modeling certain relationships between 
variables and the measurement errors. As a result, important relationships between variables 
are often left unaccounted in these studies. Structural equation modeling (SEM) methodology 
appears to be a superior approach for two reasons. First, SEM subsumes regression analysis, 
path analysis or factor models as special cases. Second, SEM is able to overcome some of the 
modeling limitations of the above research methodologies. 
Structural equation modeling (SEM) has become an increasingly popular 
methodology of data analysis among social science researchers in the last two decades 
(Widaman & Thompson, 2003). Traditionally, researchers view SEM as a general statistical 
modeling technique that combines factor analysis and path analysis or a regression (Hox & 
Bechger, 1998). Although sharing most of the benefits of the above methodologies - analysis 
of simultaneous relations among variables in a model, estimation of parameters of the model 
and their significance and evaluation of the weight and significance of direct and indirect 
effects of mediating variables - SEM also has its own advantages (Lavee, Hamilton, & 
Patterson, 1985). Thus, unlike in multivariate linear modeling (e.g., multiple regression) 
some of the response variables in SEM may be predictors in other equations and reciprocally 
influence each other directly through mediating variables (Fox, 2002). Unlike path analysis, 
SEM models can employ multiple latent constructs that are measured by imperfect indicators 
(Kenny, Kashy, & Bolger, 1998). Until recently, researchers used path analysis as a primary 
research methodology for causal modeling. The criticism of this method, however, is its 
validity. The assumptions of indicators measured without errors and uncorrelated residuals 
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are rarely occurring in the social sciences. Structural equation modeling does not have these 
limitations. 
Research Hypotheses Testing in SEM 
The main purpose of the structural equation is to evaluate hypothesized relationships 
among variables in the model. I analyze the data and test hypotheses of this study in five 
consecutive steps. At the initial stage of my data analysis with SEM methodology, I specify 
and identify the empirical model. My specifications for an empirically testable model are 
guided by the theory and past research, which are summarized in the Figure 3.3, and by 
preliminary data analysis. Although in theory the identification step assumes that the 
researcher has to go through matrix algebra to evaluate the model, in practice mathematical 
identification of the model is very complex and rarely used in applied research. Identification 
of my model is guided by a set of rules formulated by Bollen (1989). During the second step 
of my data analysis, I estimate the measurement model. In the measurement model, the 
hypothesized structure among factors is not imposed. This step is used to identify and 
account for potential noise (the data and methodology specific correlation structure between 
measurement errors of observable variables) in the model. During the third step of my data 
analysis, I transform the measurement model into the specified empirical model. I achieve 
this by imposing hypothesized structure between factors. Fourth, to test hypotheses 
summarized in Figure 3.4 I estimate two models - the fully mediated and fully recursive 
model. In the fully mediated model, I test the effects of four explanatory factors on poverty 
that are hypothesized as fully mediated through agricultural modernization. In the fully 
recursive model, I introduce direct paths between four explanatory factors and the dependent 
variable. I look for supporting evidence for my research hypotheses by comparing model fit 
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(chi square(-£) test) relative to the base model (the model where all hypothesized paths are 
constrained to be equal to 0) and evaluating the strength of hypothesized relationships (using 
a t test) in empirical model. 
Finally, I test hypotheses regarding equity of distribution of benefits (Figure 3.5) by 
re-estimating empirical model using multigroup analysis approach. In my study, I test two 
hypotheses regarding equity of the distribution of benefits from poverty reduction and 
agricultural modernization policies. Past research suggests that Northern and Eastern regions 
of Uganda and the poorest populations benefited less from poverty eradication programs. 
After fitting and evaluating an empirical model of poverty eradication in Uganda, I use this 
model for multigroup analysis where I compare Northern and Eastern regions (group 3) with 
Central and Western regions (group 4) and villages where the proportion of children under 6 
years old having less than two meals a day exceeds 30% (group 2) with villages where 
proportion of children under 6 years old having less than two meals a day is less than 30% 
(group 1). 
Interpreting SEM estimates 
The interpretation of the estimates of the fitted model (e.g., squared multiple 
correlations, factor loadings and chi square) is relatively straightforward. The squared 
multiple correlations and factor loadings in the estimated model have similar interpretations 
as slopes and R2 in multiple regression analysis. They show how good independent variables 
are in predicting the dependent variable and how strong are the hypothesized relationships 
between the independent and the dependent variables. The model's factor loadings (also 
called path coefficients) show how a predictor (independent) variable affects a dependent 
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variable or (in statistical language) how much change occurs in the dependent variable when 
an independent variable changes by one unit given that all other variables stay constant. 
The chi square in the estimated model is a test of model significance. In SEM, a 
significant chi square usually means that model has a poor fit and that an alternative model 
does a better job representing the data. In practical studies, however, researchers rarely use 
chi square as a measure of model fit because model estimates tend to bring a significant chi 
square when the sample size is large. To address this problem with the general measure of 
model's fit, researchers have developed a set of alternative fit indices. These indices show 
incremental improvement in the model's fit over the base (null) model and usually are 
reported along with the general chi square. 
Operational Definitions and Measurements 
Social scientists share a common belief that operationalization and measurement is a 
key step in empirical research. This step allows a researcher to move from abstract and 
indirectly observed theories into the realm of empirical experience (Blalock, 1968; McGaw 
& Watson, 1975). "Without adequate measurement even the most eloquent theories must go 
untested" (Blalock, 1968, p.6). In this context, linking theoretically defined concepts and 
empirical data through operationalization is pivotal in designing a feasible research study of 
relationships between agricultural modernization and poverty reduction in Uganda; therefore, 
when I define key concepts in this study and select their measurements I follow several rules. 
First, to be consistent with philosophy and objectives of Uganda's poverty eradication 
programs, I use definitions of key concepts and measurements that are provided in various 
policy action documents (e.g., Plan for Modernization of Agriculture). When definitions are 
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not readily available in the policy documents, I use definitions and measurements discussed 
in the development and poverty reduction literature. 
Second, when making decisions regarding appropriate indicators and measurements 
for concepts, researchers often consider underlying characteristics of indicators. For example, 
in poverty studies researchers often make a distinction between indicators of status (e.g., 
access to safe drinking water) and indicators of outcome (e.g., incidence of water related 
diseases) (Henninger & Snel, 2002). Translating this above into the language of development 
programs one may notice that status indicators can also be viewed as inputs, while the 
outcome indicators can be treated as outputs. As a rule of thumb, I make an effort to define 
and measure concepts that play a role of explanatory (e.g., independent) variables in terms of 
status indicators and concepts, which are represented by dependent or mediating variables, 
through outcome indicators. 
Third, guided by Jacobson and Lalu who suggest that the multiple indicator 
measurement approach brings better parameters estimates in comparison to the single 
indicator approach and the index approach (Sullivan, 1974), I operationalize key concepts 
using multiple indicators where possible. Appendix A discusses procedures that are used in 
this study to create measurements for observable variables (indicators). 
Explanatory factors 
The research model in this study includes four exploratory factors: land reform, social 
institutions, infrastructure, and government performance. These factors were found to have 
significant effects on poverty reduction and are seen by Uganda authorities as key areas for 
policies interventions. 
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Land reform: 
The literature suggests that the main objective of land reform in Uganda is creating a 
land market. The land market assumes that land should be able to 'move' without restrictions 
to those who can make the most use of it (Busingye, 2002; MWLE, 2004). Apparently the 
key element in creating land market is establish clearly defined property rights on land for 
tenants (Rugadya, 1999; Bosworth, 2003; Yamano et al., 2004); therefore, in this study I 
define factor land reform as security of land tenure. The security of land tenure assumes that 
user has clearly defined rights on the land and can perform transactions with land on the 
market. 
I operationalize Land Reform through six dichotomous indicators: (1) right to sell; (2) 
right to lease out for fixed payment; (3) right to bequeath to family members; (4) right to give 
to anyone; (5) right to preserve ownership if move out of the village; and (6) right to pledge 
land as collateral. 
Government performance: 
Past research suggests the importance of good governance for effective poverty 
reduction programs. Empirical studies appear to consistently show significant relationships 
between fiscal and monetary performance of the local governments (Burnside & Dollar, 
1997; 1998; Dollar & Pritchett, 1998) and the quality of the bureaucracy (Similarly Chong & 
Calderon, 1997; 2000; Kauffman, Kraay & Zoido-Lobat6n, 1999) and incidence of poverty. 
In addition, Ugandan authorities emphasize the importance of accountability and 
transparency, decentralization, enhanced flow of information, democratic principles of 
consultation and population participation (MAAIFIMFPED, 2000). 
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I define government performance as ability of local government to design and 
implement development programs effectively in an equitable and accountable manner. 
Following the methodology developed by Uganda's Ministry of Local Government (for 
details see Appendix A and Ministry of Local Government 2004 ), in this study I 
operationalize government performance through seven indicators: (1) quality of development 
plan; (2) monitoring & evaluation and mentoring of Technical Planning Committee (TPC); 
(3) communication & accountability; (4) procurement & capacity performance; (5) local 
revenue performance, (6) gender mainstreaming; (7) activity of Council, Executive and 
Committee meetings. 
Social institutions: 
According to past research, another key component of good governance is existence 
of effective social institutions. The specific concern in this study is agricultural 
modernization and poverty reduction in Uganda; therefore, I define social institutions as non-
government (NGOs), community based (CBOs) and government institutions that run 
programs aimed at agricultural modernization. I operationalize social institutions through two 
observable variables (1) perceived impact of social institutions on quality of land 
management and (2) perceived impact of social institutions on crop productivity. 
Infrastructure: 
Past research suggests that infrastructure has a significant impact on poverty 
reduction. Following Bhalla (2000), I define Infrastructure as availability of economic and 
social institutions essential for agricultural modernization. Bhalla (2000) defines economic 
infrastructure as that which "produces services that directly facilitate and are basic to the 
carrying out of a wide variety of economic activities" (Bhalla, 2000, p. 10) and social 
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infrastructure as infrastructure that creates a "healthy working environment as well as 
facilitating human capital formation in rural areas" (Bhalla, 2000, p. 11). 
Past research also suggests that measurements of accessibility to infrastructure such 
as average travel time to infrastructure facilities (Gannon & Liu, 1997), cost and period of 
time during a year when facilities are not accessible (Gannon & Liu, 1997) have a strong 
association with poverty reduction; therefore, I measure Infrastructure as an average distance 
to the nearest markets and health facilities. Low values for the variable Infrastructure 
represent better access to these facilities and with increase in distance to markets and health 
facilities the access to Infrastructure decreases. 
Dependent factors 
Agricultural modernization: 
The research model of this study also includes two dependent factors: agricultural 
modernizations, a mediating factor, and poverty a dependent variable in the model. In this 
study, I adopt the definition of agricultural modernization provided in Uganda's Plan for 
Modernization of Agriculture. Uganda authorities define agricultural modernization as a type 
of agricultural system which is aimed at production of market oriented products and which 
creates "on-farm and off-farm employment" opportunities for rural populations 
(MAAJF/MFPED, 2000). I operationalize agricultural modernization through three 
observable variables: (a) proportion of agricultural products sold; (b) diversity of income 
generating activities available to women and (c) diversity of income generating activities 
available to men. 
Poverty: 
Although poverty is a complex social construct and may have manifestations that 
often vary among countries, geographic locations and social contexts, researchers seem to 
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agree on the type of dimensions that should be incorporated in the poverty definition. Poverty 
may have economic dimensions (e.g., proportion of population living below a certain income 
threshold) or non-economic dimensions (e.g., access to education, health, clean water, etc.) 
(Henninger & Snel, 2002). As a result, most contemporary definitions of poverty include 
social, economic and other dimensions of social wellbeing (Henninger & Snel, 2002). 
Uganda's Plan for Modernization of Agriculture (PMA) defines poverty as "the lack of the 
means to satisfy basic, social needs, as well as a feeling of powerlessness to break out of the 
cycle of poverty and insecurity of person and property" (MAAIF & MFPED, 2000, p. 2). 
Following the recommendations of participatory studies of poverty in Uganda (e.g., 
Uganda Poverty Participation Assessment Project, 2000; Sustainability Indicators for 
Farming-Based Livelihoods in Uganda, 2001 1), I focus on four dimensions of poverty: food 
security, education, natural resources and overall welfare of the population. I operationalize 
poverty through five observable variables: (1) the proportion of households where adults 
have less than two meals a day; (2) the proportion of households where children under 6 
years old have less than two meals a day; (3) the proportion of households, which do not 
have adequate food throughout the year; (4) a proportion of secondary school age children 
out of school and (5) the rate of natural resources indicators deterioration. Table 4.1 presents 
descriptive statistics for the observable variables in the model. The statistics includes means 
and standard deviations for theoretically and empirically identified variables. 
1 For details see Bahiigwa, G. et al. (2001). Sustainability Indicators for farming-based livelihoods in Uganda: 
Final Report. Sustainability indicators for Natural Resource Management & Policy: Working paper 8. 
Department for International Development Research Project No. R7076CA. 
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Table 4.1: Means and Standard Deviations for Variables in the Model 
Land Reform 
Right to sell 
Right to lease out for fixed payment 
Right to bequeath to family members 
Right to give to anyone 
Right to preserve ownership if move out of the village 
Right to pledge land as collateral 
Government Performance 
Quality of Develoment Plan 
Monitoring & Evaluation and Mentoring 
Communication & Accountability 
Effectiveness of Council & Executive Committees 
Procurement & Capacity Performance 
Local Revenue Performance 
Gender Mainstreaming Performance 
Infrastructure 
Average distance to economic and social facilities 
Social Institutions 
Perceived impact of social institutions on quality of land management 
Perceived impact of social institutions on crop productivity 
Agricultural Modernization 
Proportion of agricultural products sold 
Diversity of income generating activities among women 
Diversity of income generating activities among men 
Poverty 
Proportion of households with adults eating fewer than two meals per day 
Proportion of households with children under 6 yrs eating fewer than two meals per day 
Proportion of households without adequate food throughout the year 
Rate of natural resources indicators deterioration 
Proportion of secondary school age children out of school 
Mean 
0.63 
0.67 
0.70 
0.61 
0.83 
0.62 
6.91 
6.91 
6.75 
7.07 
8.07 
5.81 
5.85 
1.78 
3.31 
3.32 
59.70 
67.71 
71.63 
49.45 
33.89 
63.58 
12.07 
58.52 
N=99 
Std. 
Deviation 
0.49 
0.47 
0.46 
0.49 
0.38 
0.49 
1.74 
1.95 
1.92 
2.03 
1.55 
2.46 
2.41 
1.84 
0.44 
0.39 
13.34 
10.98 
10.32 
32.89 
32.87 
27.29 
5.50 
24.45 
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Validity and reliability 
Although concurrent validity of explanatory and dependent factors in my study is 
established through previous research, the reliability of theoretically identified measurements 
for these factors is a concern in this study. To address this concern, I use confirmatory factor 
analysis. The purpose of confirmatory factor analysis is to evaluate statistically how well 
indicators (observable variables) represent an unobservable factor (latent variable). The 
strength of the confirmatory factor analysis methodology is the ability of this statistical 
procedure to test both the hypothesis about how well theoretically defined indicators 
represent a factor and the hypotheses regarding the strength of relationships among 
indicators. 
Confirmatory factor analysis is a special case of general SEM methodology; 
therefore, the similar procedures are applied to test hypotheses about an unobservable factor 
and its observable indicators. In general, insignificant chi square (measure of the models fit), 
significant parameters (statistical measures of the strength with which observable indicator 
loads on unobservable factor) and reasonably high R-square (proportion of variability in 
unobserved factor explained by the observable indicators) are the criteria for selecting 
observable indicators for an unobservable factor. 
Data Sources 
This study is concerned with assessing the impact of agricultural modernization and 
poverty reduction programs on rural communities; therefore, the village is the unit of analysis 
in this study. This study analyzes data on 99 villages and utilizes two sets of data for testing 
research hypotheses: (1) Uganda - Policies for Improved Land Management Dataset, 1999-
2001 provided by the International Food Policy Research Institute (IFPRI) and (2) the data 
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extracted from 2003 Annual Assessment of Minimum Conditions and Performance Measures 
for Local Governments reports. 
The data for Uganda - Policies for Improved Land Management Dataset was collected 
between 1999-2003 and contains data on 107 communities. 100 communities for this study 
were selected using the stratified random sample "with the stratification based on population 
density and development domains defined by the different agro-ecological and market access 
zones" (Uganda - Policies for Improved Land Management Dataset 1999-2001: Overview, 
Acknowledgements, Survey description). The rest of the communities were selected in 
southwest Uganda. The data in the dataset represents all four regions and seven of the nine 
major farming systems of Uganda2• 
The data on local government performance for 99 local governments at the sub-
county level was extracted from the 2003 Annual Assessment of Minimum Conditions and 
Performance Measures for Local Governments reports provided by Uganda's Ministry of 
Local Government. 3 
In general, only complete data was included into the analysis dataset of this study; 
therefore, eight villages for which data had been incomplete were excluded from the analysis. 
The exception was made only for government performance data. The original reports did not 
include local government performance data on three communities. The missing values for 
these communities were replaced with county level averages. 
2 For details on survey methodology consult with Pender, J., Jagger, P., Nkonya E. & Sserunkuuma. 
(2001).Development pathways and land management in Uganda: Causes and implications. Environment and 
production Technology Division Discussion paper No85. Washington, DC:International Food policy 
Research Institute. 
3 For details on survey methodology consult with Uganda Ministry of Local Government at 
www.molg.go.ug/publications/2003Assessment.htm 
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Limitations of the study 
There are several potential limitations to this study. First, this study is focused on 
rural poverty; therefore, there could be other important relationships and factors contributing 
to poverty reduction in Uganda's urban areas. 
Second, this study emphasizes only several factors that proved to be significant in 
explaining poverty reduction in other research and that are considered in poverty reduction 
programs by many governments in sub-Saharan Africa. There are potentially other 
contributing factors unaccounted in the research model. 
Third, there is a limitation due to the moderate sample size. The strength of the 
hypothesized relationships in the model are likely to be underestimated as a result. 
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CHAPTERS: RESULTS 
The purpose of this study is to evaluate the impacts of policies aimed at agricultural 
modernization and the impact of agricultural modernization on poverty reduction in Uganda. 
Based on the theoretical framework discussed earlier, I expect to see that infrastructure, land 
reform, government performance, and social institutions are significant contributing factors 
in Uganda's agricultural modernization and poverty reduction. I also expect to see that 
agricultural modernization is a significant contributing factor in poverty eradication in 
Uganda. In this study, I test four specific hypotheses: (1) infrastructure, social institutions, 
government performance, land reform and agricultural modernization are expected to be key 
factors for poverty reduction in Uganda; (2) significant and positive relationships are 
expected between independent variables and the mediating variable (Agricultural 
Modernization) (Figure 3.4a), as are causal significant and negative relationships between 
independent variables and the dependent variable (Poverty) (Figure 3.4b); (3) a significant 
negative relationship is expected between Agricultural Modernization and Poverty (Figure 
3.4c); and (4) equitable distribution of benefits is expected among regions and different 
economic subgroups of Uganda's population (Figure 3.5). 
In the following discussion, I first present the results of confirmatory factor analysis 
and specify the empirical model for data analysis. Second, I present results of SEM analysis 
of the empirical model and results of tests of hypotheses regarding causal relationships 
among explanatory, mediating and dependent variables summarized in Figure 3.4. Third, I 
present estimates of multi-group analysis and tests of the hypotheses regarding equal 
distribution of benefits from poverty eradication efforts in Uganda (Figure 3.5). Fourth, I 
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discuss the findings of this study. In the final sections, I summarize the results of this study 
and talk about future research in the area of poverty reduction in Uganda. 
Confirmatory Factor Analysis 
To begin, I conduct confirmatory factor analysis (CFA) to establish the validity of 
measurements of the theoretically identified factors in the research model (Figure 3.3). The 
purpose of CFA is to evaluate statistically how well indicators (observable variables) 
represent an unobservable factor (latent variable) and understand the underlying structure of 
relationships among observable indicators in the factor model. Two steps preceding CF A 
include evaluation of univariate characteristics (e.g., means, standard deviations, etc.) of each 
indicator in the theoretically specified factor model and evaluation of bivariate relationships 
(correlations) between these indicators. These steps are required to establish the 
appropriateness of CF A for the hypothesized factor model. 
In Figure 3.3, one factor (Infrastructure) is represented by a single observable indicator 
(Average Distance to Markets and Health Facilities); therefore, CFA is not performed on this 
variable. One factor in this model (Social Institutions) is measured by two theoretically 
defined indicators (Perceived Impact of Social Institutions on Quality of Land Management 
and Perceived Impact of Social Institutions on Crop Productivity). Due to the identification 
constraints of the two indicator model in SEM, I use an alternative to the CFA approach for 
establishing the validity of these measurements for the factor Social Institutions. Evaluation 
of the correlation matrix (Appendix C) suggests that correlation between these two indicators 
is large and significant (r = .841, p < .01) and that the correlation between these variables 
(within group correlation) is higher than the correlation between each of these two variables 
and other variables in the correlation matrix (between group correlation). This evidence 
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Table 5.1: Univariate and Bivariate Description of Indicators in the Factor 
Government Performance 
Correlations 
Quality of Development Plan 1.000 
Monitoring & Evaluation and Mentoring 0.504 1.000 
Communication & Accountability 0.600 0.574 1.000 
Procurement & Capacity Performance 0.210 0.285 0.180 1.000 
Local Revenue Performance 0.389 0.392 0.401 0.166 1.000 
Gender Mainstreaming Performance 0.551 0.318 0.508 0.112 0.520 1.000 
Effectiveness of Council & Executive Committees 0.448 0.513 0.408 0.180 0.483 0.455 
Mean 6.91 6.91 6.75 8.07 5.81 5.85 
Standard Deviation 1.74 1.95 1.92 1.55 2.46 2.41 
1.000 
7.07 
2.03 
suggests that theoretically defined indicators of the factor Social Institutions indeed are valid 
measurements of the concept. 
Table 5.1 summarizes univariate and bivariate statistics on the measurements of the 
factor Government Performance. Means and standard deviations of the observable variables 
suggest some variability in the data and the correlation matrix shows moderate correlations 
between theoretically identified indicators for the factor Government Performance. For 
example, the observable variable Quality of Development Plan has a mean of 6.91 and a 
standard deviation of 1.74, and it is strongly correlated with variables Monitoring & 
Evaluation and Mentoring (r = 0.504), Communication & Accountability (r = .60) and 
Gender Mainstreaming Performance (r = .551). In addition Cronbach's alpha (Alpha= .818, 
Standardized alpha= .817) shows strong internal consistency of relationships between 
indicators, based on the average inter-item correlation in the matrix. Univariate and bivariate 
analysis of the theoretically identified indicators of the factor Government Performance 
suggest the appropriateness of further CF A. 
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Figure 5.1: CFA of the Factor Government Performance (X2 = 13.993, df = 13, p = .374) 
For CPA of multi-indicator factors, I use Amos Graphics software and the Maximum 
Likelihood (ML) method of parameter estimation. Figure 5.1 summarizes results of the CPA 
of the factor Government Performance. Following the general convention of Amos Graphics, 
I represent unobservable variables (latent variables) by the ovals. Smaller circles represent 
measurement errors and larger ovals represent factors. The observable variables are graphed 
using rectangles. The straight arrows represent the hypothesized relationships between latent 
and observable variables and curved arrows represent correlations between variables and 
error terms. 
High and significant factor loadings (e.g., b= .65 for indicator Effectiveness of 
Council & Executive Committees) in the model suggest that all theoretically defined 
indicators have comparable contributions to the explanation of the factor. In addition, 
insignificant chi square (x2 = 13.993, df = 13, p = .374) shows that the estimated model has a 
good fit to the data suggesting that the model adequately represents the underling structure of 
relationships among observable variables. Two additional pieces of information suggest 
strong negative correlation between measurement errors of variables Monitoring & 
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Table 5.2: Univariate and Bivariate Description of Indicators in the Factor Land 
Reform 
Correlations 
Right to sell 1.000 
Right to lease out for fixed payment 0.783 1.000 
Right to bequeath to family members 0.763 0.839 1.000 
Right to give to anyone 0.873 0.702 0.773 1.000 
Right to preserve ownership if move out of the village 0.589 0.644 0.632 0.510 1.000 
Right to eled9e land as collateral 0.721 0.764 0.700 0.724 0.522 
Mean 0.63 0.67 0.7 0.61 0.83 
Standard Deviation 0.49 0.47 0.46 0.49 0.38 
1.000 
0.62 
0.49 
Evaluation and Mentoring and Gender Mainstreaming Performance (r = -.51) and relatively 
low factor loading for the variable Procurement & Capacity Performance (b = .27). In general 
CF A confirms the validity of selected indicators for the factor Government Performance. 
Table 5.2 summarizes univariate and bivariate statistics on the measurements of the 
factor Land Reform. Means and standard deviations of the observable variables suggest little 
variability in the data, reflecting the dichotomous nature of the data. Although CFA with 
Maximum Likelihood function is not an adequate technique for analysis of the dichotomous 
variables, the correlation matrix with high correlations between theoretically identified 
0, 
Figure 5.2: CFA of the Factor Land Reform 
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indicators of the factor Land Reform suggest that these indicators are valid measurements of 
the latent factor. In addition, Cronbach's alpha (Alpha= .934, Standardized alpha= .934) 
shows strong internal consistency of relationships between indicators, based on the average 
inter-item correlation in the matrix and supports the validity of the factor Land Reform. 
Figure 5.2 shows theoretically specified structure of the factor Land Reform. 
Table 5.3 summarizes univariate and bivariate statistics on the measurements of the 
factor Agricultural Modernization. Means and standard deviations of the observable variables 
suggest significant variability in the data and the correlation matrix shows moderate 
correlations between theoretically identified indicators for the factor Agricultural 
Modernization. For example, the observable variable Proportion of Agricultural Products 
Sold has a mean of 57.7 and standard deviation of 13.3 and it is moderately correlated with 
variables Diversity of Income Generating Activities among Women (r = 0.277) and Diversity 
of Income Generating Activities among Men (r = .348). In addition Cronbach's alpha (Alpha 
= .622, Standardized alpha = .638) shows strong internal consistency of relationships 
between indicators, based on the average inter-item correlation in the matrix. Univariate and 
bivariate analysis of the theoretically identified indicators of the factor Agricultural 
Modernization suggest the appropriateness of further CF A. 
Table 5.3: Univariate and Bivariate Description of Indicators in the Factor 
Agricultural Modernization 
Correlations 
Proportion of agricultural products sold 1.000 
Diversity of income generating activities among women o.2n 1.000 
Divers~ of income generating activities among men 0.348 0.485 
Mean 59.7 67.7 
Standard Deviation 13.3 10.9 
1.000 
71.6 
10.3 
50 
.39 
Diversity of income 
generating activities 
amon women 
Figure 5.3: CFA of the Factor Agricultural Modernization 
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Figure 5.3 summarizes results of CFA of the factor Agricultural Modernization. High 
and significant factor loadings in the model suggest that all theoretically defined indicators 
have comparable contributions to the explanation of the factor. Due to the constraints of a 
three indicator model, which is a justly identified model that produces a single solution, chi-
square can not be estimated for the model. However, high parameter estimates for factor 
loadings suggest that the model adequately represents the underlying structure of 
relationships among the variables. 
Table 5.4 summarizes univariate and bivariate statistics for measurements of the 
factor Poverty. Means and standard deviations of the observable variables suggest moderate 
to significant variability in the data. The correlation matrix shows significant correlation 
between three variables measuring food security in the house and the low correlations 
between these variables and two other variables representing the rate of natural resource 
deterioration and proportion of children out of secondary school. For example, observable 
variable Proportion of Households with Adults Eating Fewer Than Two Meals Per Day has 
high correlation with variables Proportion of Households with Children Under 6 Years 
Eating Fewer Than Two Meals Per Day (r = 0.795) and Proportion of Households Without 
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Table 5.4: Univariate and Bivariate Description of Indicators in the Factor Poverty 
Correlations 
Proportion of households with adults eating fewer than two meals per 
day 1.000 
Proportion of households with children under 6 years eating fewer 
than two meals per day 0.795 1.000 
Proportion of households without adequate food throughout the year 0.619 0.573 1.000 
Rate of natural resources indicators deterioration -0.148 -0.141 -0.152 1.000 
Pro~ortion of seconda!}'. school age children out of school 0.203 0.163 0.317 -0.013 1.000 
Mean 49.45 33.89 63.58 12.07 58.52 
Standard Deviation 32.89 32.87 27.29 5.5 24.45 
Adequate Food Throughout the Year (r = .619). However, it has low correlation with 
variables Rate of Natural Resources Indicators Deterioration (r = - .148) and Proportion of 
Secondary School Age Children Out of School (r = .203). Cronbach's alpha (Alpha= .714, 
Standardized alpha = .587) shows strong internal consistency of relationships between 
indicators, based on the average inter-item correlation in the matrix. Univariate and bivariate 
analysis of the theoretically identified indicators of the factor Poverty suggests the 
appropriateness of further CFA of the multivariate relationships among theoretically 
identified measurements of this factor. 
Confirmatory factor analysis of the factor Poverty supports the initial assumption that 
theoretically defined indicators represent three different factors rather than a single factor. 
Figure 5.4 summarizes results of CFA of the factor Poverty. CFA suggests that three of the 
theoretically defined indicators: (1) proportion of households without adequate food 
throughout the year, (2) proportion of adults that have less than two meals a day and (3) 
proportion of children under six years old that have less than two meals a day - load on one 
factor that represents food insecurity. In the subsequent discussion, I name this poverty factor 
Poverty FS. High and significant factor loadings in the model suggest that all theoretically 
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.21 
.93 
.86 
.24 
Figure 5.4: CFA of the Factor Poverty <x2 = .5, df= 3, p = .97) 
defined indicators have comparable contributions to the explanation of this factor. For 
example factor loadings for factor Poverty FS are between .67 and .93. Two other variables: 
(1) Rate of Natural Resource Deterioration and (2) Proportion of Secondary School Age 
Children Out of School - stand alone and do not load together on a single factor. The 
estimated model suggests that these two variables are not correlated (r = .00) and are 
moderately correlated with the factor Poverty FS (r = -.17 and r = .21). The model also 
suggests that the variable Proportion of Children Out of Secondary School is correlated with 
the measurement error of the variable Proportion of Households Without Adequate Food 
Throughout the Year (r = .24). The simultaneous estimation of variables Poverty FS, rate of 
natural resources deterioration and proportion of secondary school children out of school 
produces insignificant chi square <i = .5, df= 3, p = .97) and suggests that model has a near 
perfect fit to the data. 
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The results of confirmatory factor analysis of the factor Poverty appear to be 
consistent with past research which suggests that poverty is a multidimensional phenomenon. 
These dimensions are not necessarily represented by a single factor. 
Specifying the Empirical Model 
Prior to proceeding to the next step of the data analysis and hypotheses testing, I 
estimate measurement model and re-specify the research model of poverty eradication in 
Uganda (Figure 3.3) based on the information obtained during the CFA and evaluation of the 
measurement model. 
The estimation of the measurement model is an important preliminary step in SEM. 
The purpose of this preliminary step is to account for data and measurement specific 'noise' 
in the model. The estimated model (Appendix B: Measurement Model) has Chi-square of 
113.713 with 93 degrees of freedom and .071 probability level. The overall Chi-square test 
suggests that model marginally fits the data. The modification indices (Table 5.5) suggest 
several potential correlations between measurement errors in the model. There are several 
potential explanations to these modification indices. Modification indices may suggest that 
correlation between items exists due to the similar methodology of data collection or that a 
Table 5.5: Modification Indices for Measurement Model 
Covariances M.I. Par Change 
e53 <--> Agricultural Modernization 9.983 -0.832 
e52 <--> Government Performance 4.604 -0.143 
e42 <--> Infrastructure 6.609 -4.296 
e51 <--> Agricultural Modernization 7.963 0.597 
e41 <--> e72 4.34 2.726 
e11 <--> Government Performance 5.592 -7.166 
e11 <--> e52 5.339 1.798 
e13 <--> Agricultural Modernization 5.636 -30.091 
e13 <--> e42 4.79 -42.928 
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similar data collection instrument was used (e.g., similar wording or scale). The close 
examination of the modification indices, however, suggests no apparent explanations for 
potential correlations between items in the measurement model; therefore, I did not further 
modify the measurement model. The evaluation of the measurement model also suggests that 
no additional modifications of the empirical model are needed prior to model estimation and 
hypotheses testing. 
Appendix B (Empirical Model) introduces an empirical model re-specified using the 
results of the confirmatory factor analysis and evaluation of measurement model. In the 
empirical model, I maintain the correlation structure among measurement errors identified 
during earlier stages of data analysis and impose hypothesized paths between independent, 
mediating and dependent variables. The model uses similar conventions for representing 
observable and unobservable variables as were used in CPA. The empirical model includes 
four explanatory (exogenous) variables - three of which are unobservable variables Land 
Reform, Government Performance and Social Institutions. The model also includes one 
unobservable mediating variable (Agricultural Modernization) and three measurements of 
poverty, the dependent variable. The theoretically hypothesized factor poverty is represented 
by the unobservable variable Poverty FS (food security), observable variables Proportion of 
Secondary School Age Children Out of School and Rate of Natural Resource Deterioration. 
In addition, I made several modifications to a research model to assist further data analysis 
and interpretation of the results. 
First, the small moderate sample size (99 cases) in this study may affect the 
estimations of the empirical model with the increase in the number of estimated parameters. 
To address this limitation, I reduced the number of estimated parameters by creating indices 
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for two factors, Land Reform and Government Performance. The confirmatory factor 
analysis suggests that all indicators for these factors have comparable factor loadings. To 
reduce the number of factor indicators, I randomly assigned indicators to three indices per 
each factor. For factor Land Reform, indicators were created by summing up the values of 
the assigned indicators. Factor Government Performance originally has seven indicators; 
therefore, three indices for this factor were created by averaging the values of assigned 
indicators. 
Second, because Infrastructure is operationalized through the average distance to 
markets and health facilities, this variable actually represents the lack of access to 
infrastructure when distance to infrastructure increases. To be consistent with the initial 
hypothesis of this study, which assumes that poverty decreases with improved access to 
infrastructure, I changed the sign of hypothesized relationships between variable 
Infrastructure and Agricultural Modernization and between Infrastructure and the factors of 
poverty from negative to positive in the empirical model. 
Testing for Significance of Hypothesized Relationships between Variables 
My next step in data analysis is model estimation. Tests of the model's goodness of 
fit and multiple correlation statistics provide information on the appropriateness of a model 
for testing hypothesis concerning importance of land reform, social institutions, 
infrastructure, government performance and agricultural modernization for poverty reduction 
and hypotheses introduced in Figure 3.4. I estimate three models: (1) the base model- where 
all hypothesized paths between independent, mediating and dependent variables are set equal 
to 0 (Appendix B: Null Model of Poverty Reduction in Uganda); (2) fully mediated model -
only direct hypothesized paths between independent and dependent variables are set equal to 
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Table 5.6: Relative Improvement in Model's Fit 
Model Specifications x2 df NFI IFI RFI NNFI 
Null Model (all causal paths between 
explanatory, mediating and dependent 
variables are equal O) 183.14 112 N/A N/A NIA N/A 
Fully Mediated Model (direct paths 
between explanatory and dependent 
variables are equal 0) 139.59 105 0.238 0.557 0.187 0.481 
Fully Recursive model (all paths between 
explanatory, mediating and dependent 
variables are estimated) 113.71 93 0.379 0.770 0.252 0.649 
0 (Appendix B: Fully Mediated Model of Poverty Reduction in Uganda) and (3) fully 
recursive model - where all hypothesized paths among independent, mediating and 
dependent variables are freed to be estimated (Appendix B: Fully Recursive Model of 
Poverty Reduction in Uganda). 
Table 5.6 shows relative improvement in models' fit when restrictions on 
hypothesized paths are removed. The decrease in Chi-square between base (null) model and 
fully mediated model is 43.55 with 7 degrees of freedom. The decrease in Chi-square 
between base model and fully recursive model is 69.43 with 19 degrees of freedom. 
Although overall Chi-square tests of models' fit suggest that the fully mediated model does 
not fit the data well and the fully recursive model fits the data only marginally, the general 
Chi-square test is rarely used for model evaluation because it is sensitive to sample size. The 
more intuitive tests of model fit are several tests of the relative improvement in models' fit 
including Normed Fit Index (NFI), Incremental Fit Index (IFI), Relative Fit Index (RFI) and 
Non-Normed Fit Index (NNFI). The relative fit indices in Table 5.6 suggest that the fully 
mediated model shows improvement in fit between 19% and 56% and the fully recursive 
model shows improvement in fit between 25% and 77% over the null model. 
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Table 5.7: Models Squared Multiple Correlations 
Fully Mediated Model Fully Recursive Model 
Agricultural Modernization 
Poverty FS 
Rate of Natural Resource Deterioration 
Proportion of Children out of Secondary School 
R square 
0.277 
0.105 
0.252 
0.117 
Rsquare 
0.193 
0.225 
0.229 
0.183 
Table 5.7 summarizes estimates of the models' squared multiple correlations. The 
table suggests that the fully mediated model explains about 28% of variability in the variable 
Agricultural Modernization and 10-25% of variability in the variables representing 
dimensions of poverty. The fully recursive model explains approximately 19% of variability 
in the variable Agricultural Modernization and 18-23% of variability in the measures of 
Poverty. The R-square statistics show that approximately two-thirds of the variability in 
dependent variables is left unexplained by the model and suggest that the model does not 
account for other important factors contributing to poverty or agricultural modernization. 
To test the research hypotheses regarding direction and strength of causal 
relationships among factors in the model (Figure 3.4), I examine the parameter estimates 
(slopes) in the estimated models. Table 5.8 summarizes standardized estimates and 
associated 't' statistics for causal paths in fully mediated and fully recursive models. Five 
parameters in the fully mediated model appear to be significant at p < .05 and one factor is 
significant at p < .10. Consistent with hypotheses of this study, Agricultural Modernization 
appears to have a negative effect on Food Security (b= -0.324, t=-2.288) and the Proportion 
of Secondary School Age Children Out of School (b= -0.342, t= -2.517). These estimates 
suggest that with increase in agricultural modernization, the proportion of people who 
experience food insecurity tends to drop and the education level of the population increases. 
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Table 5.8: Parameter Estimates for Fully Mediated and Fully Recursive Models 
Fully Mediated Model Fully Recursive Model 
Standardized Standardized 
Factors coefficients coefficients 
Agricultural Modernization <· Land Reform -0.243 -1.91 * -0.244 -1.84* 
Agricultural Modernization <· Infrastructure -0.111 -0.98 -0.017 -0.15 
Agricultural Modernization <· Government Performance -0.026 -0.21 0.02 0.16 
Agricultural Modernization <· Social Institutions 0.41 2.81*** 0.348 2.40** 
Poverty FS <· Infrastructure 0 0 0.065 0.66 
Poverty FS <· Land Reform 0 0 0.348 3.15*** 
Poverty FS <· Agricultural Modernization -0.324 ·2.29** -0.023 -0.18 
Poverty FS <· Government Performance 0 0 0.069 0.63 
Poverty FS <· Social Institutions 0 0 -0.227 ·1.98 
o/o of Children out of Secondary School <· Agricultural Modernization -0.342 -2.52** -0.412 ·2.63*** 
Rate of Natural Resource Deterioration <· Agricultural Modernization 0.502 3.28*** 0.355 2.41** 
o/o of Children out of Secondary School <· Infrastructure 0 0 0.18 1.87 
Rate of Natural Resource Deterioration <· Infrastructure 0 0 -0.073 -0.77 
o/o of Children out of Secondary School <· Government Performance 0 0 -0.019 -0.17 
Rate of Natural Resource Deterioration <· Government Performance 0 0 -0.129 ·1.23 
o/o of Children out of Secondary School <· Social Institutions 0 0 0.077 0.69 
Rate of Natural Resource Deterioration <· Social Institutions 0 0 0.139 1.27 
o/o of Children out of Secondary School <· Land Reform 0 0 -0.133 -1.23 
Rate of Natural Resource Deterioration <· Land Reform 0 0 -0.037 -0.35 
Significant at p.< .01 
** Significant at p.< .05 
Significant at p. <.1 
However, contrary to expectations, agricultural modernization is positively associated with 
natural resource deterioration (b = 0.502, t = 3.278). This evidence may suggest that 
agricultural modernization is occurring at the cost of sustainable use of natural resources. 
Model estimates also suggest mixed results concerning hypotheses tests regarding the 
impact of policies intervention on the factor Agricultural Modernization. Consistent with the 
hypothesis of this study, Social Institutions appear to have a significant positive impact on 
Agricultural Modernization (b = 0.41, t = 2.81). Land Reform, on the other hand, appears to 
impact Agricultural Modernization in the opposite direction. The model suggests that with 
the increase in security of land tenure, people tend to produce less market oriented 
agricultural products and that fewer opportunities for income generation are available to men 
and women in the village. According to the model estimates, neither infrastructure nor 
government performance has a significant impact on agricultural modernization. 
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Following the findings of the past research, this study also assumes that policy 
interventions aimed at agricultural modernization may have a direct impact on poverty. The 
fully recursive model allows testing these hypotheses as well as hypotheses regarding the 
strength of significant causal relationships identified earlier in the fully mediated model. 
Estimates of the fully recursive model suggest that some of the policies may directly affect 
poverty, and that their direct effects are likely to be more relevant for explaining poverty than 
agricultural modernization. Table 5.8 suggests that in the fully recursive model five paths 
have significant effects on poverty, four of which are significant at p < .05 and one is 
significant at p < .10. 
Consistent with initial hypotheses of this study, infrastructure (b = 0.18, t = 1.87) and 
agricultural modernization (b = -0.412, t = -2.634) have significant associations with poverty. 
Model estimates show that distance to markets and health facilities is positively associated 
with proportion of children out of school, while agricultural modernization is negatively 
associated with the proportion of children out of school. Similar to findings in the fully 
mediated model, Agricultural Modernization appears to be positively associated with 
increased rate of natural resource deterioration (b = 0.355, t = 2.412). The fully recursive 
model estimates do not support the hypothesis that other direct paths between independent 
variables and measurements of poverty are significant. The effects of policy interventions on 
agricultural modernization appear to be similar to the effects described by the fully mediated 
model. Variables Social Institutions positively (b = 0.348, t = 2.404) and Land Reform 
negatively (b = -0.244, t = -1.835) are associated with the variable Agricultural 
Modernization. 
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The fully recursive model also suggests that effects of Agricultural Modernization on 
food security, significant in the fully mediated model, are likely to be insignificant when 
direct effects of policy interventions are taken into account. 
Testing for Equity of Distribution of Benefits 
My last step in data analysis is a test of the hypothesis regarding equitable distribution 
of benefits from poverty eradications efforts (Figure 3.5). In my study, I conduct regional 
comparisons and comparisons based on economic characteristics of the population. If my 
hypotheses concerning comparable rates of poverty reduction between compared groups 
hold, I expect to see statistically equal parameter estimates (slopes) in the hypothesized 
paths. For this purpose, I use the SEM multi-group method of data analysis. In multi-group 
analysis, parameters for groups under question are estimated simultaneously and the strength 
of causal relationships in one group is compared with the strength of causal relationships in 
the other group. 
The initial step in multi-group analysis is a test for model invariance between groups 
(Joreskog, 1971). During this step, the measurement model is estimated twice. First, the 
measurement model is estimated with all parameters (paths, correlations and variances) 
freed. Second, the model is estimated with all parameters set equal in both groups. 
Significant increase in Chi-square between unrestricted and restricted models shows that two 
groups may have different factor structure or different patterns of factor loadings. 
Table 5.9 summarizes results of comparisons between constrained and unconstrained 
measurement models for regional invariance and economic invariance of the model. The 
insignificant increase in Chi-square in the regional comparisons(~/= 49.86, df = 38, p > 
.05) suggests that both groups have similar factorial structure. Although significant 
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Table 5.9: Tests for Groups Invariance 
Measurement models 
Model Invariance for regions (Eastern & Northern vs. Central & Western) 
Unrestricted Model 228.5n 
Restricted Model (all parameters in the model are 
restricted to be equal between groups) 278.436 
df /:,. df 
186 NIA N/A 
224 49.86 38 
Model Invariance for economic groups (less than 30% of children without 2 meals per day vs. rest of the population) 
p. 
N/A 
>.05 
Unrestricted Model 237.963 186 N/A N/A N/A 
Restricted Model 1 (all parameters in the model are 
restricted to be equal between groups) 
Restricted Model 2(all parameters in the model are 
restricted except one parameter of factor Poverty FS) 
292.740 224 
284.6 223 
54.78 38 <.05 
46.637 37 >.1 
marginally, the increase in Chi square for economic groups (L\/ = 54.78, df = 38, p <.05) 
suggests that these two groups may have different factorial structures and the model should 
be modified prior to testing the hypothesis regarding equitable distribution of benefits from 
poverty eradication efforts. To identify appropriate modifications and follow standard 
procedures, I re-estimate the model while sequentially constraining different sets of factor 
loadings. The purpose of this procedure is to single out and free a set of factor loadings 
which produce significant increase in chi-square when they are constrained. The estimates of 
the modified model (L\/ = 46.637, df = 37, p = .133) suggest that one of the Poverty FS 
parameters has a significantly different pattern of loading on a factor and should be freed in 
the multi-group analysis. 
I test hypotheses regarding equitable distribution of benefits between regions and 
different economic groups of the population by re-estimating the fully recursive model for 
two groups simultaneously. Tables 5.10, 5.11 and 5.12 summarize the results of multi-group 
analysis between regions and economic groups. In these tables, Group 1 represents villages 
with 30% or less of children under 6 years old having less than two meals a day (N= 51) and 
Group 2 represents villages where more than 30% of children under 6 years old eating less 
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than two meals a day (N=48). Group 3 represents Northern and Eastern regions of Uganda 
(N=50) and Group 4 represents Central and Western regions (N=49). I follow the same rule 
of restricting causal paths between factors in the model as when conducting a test for 
factorial and model invariance. Paths between variables are set equal in both groups only if 
restricting these paths does not significantly increase models Chi-square. 
The procedure suggests that regions and different economic subgroups of the 
population may have similar patterns of benefit distribution from poverty reduction efforts. 
For most hypothesized paths in the model, Chi square statistics do not increase significantly 
when similar paths in compared groups are set equal. These results may be interpreted as 
support for the hypothesis concerning statistical equivalence of the hypothesized paths and 
comparable rates of poverty reduction in these groups. However, this procedure may also 
suggest some differences may exist in the compared groups. For example, when two causal 
paths in multi-group analysis of economic subgroups (Infrastructure -?Poverty FS; 
Government performance 7 Proportion of children out of secondary school) and three paths 
in multi-group analysis of regions (Infrastructure 7 Agricultural Modernization; Agricultural 
Modernization 7 Rate of Natural Resources Deterioration and Land Reform 7 Rate of 
Natural Resources Deterioration) are constrained to be equal, Chi-square increases 
significantly. This evidence suggest that hypothesized relationships between policy 
interventions, agricultural modernization identified above are statistically different in 
compared groups. Therefore, when models are estimated, these paths are not constrained and 
further tested for equivalence between groups. 
Tables 5.10 and 5.11 summarize statistics on the estimated models fit and models 
squared multiple correlations. These tables suggest that the fully recursive model in multi-
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Table 5.10: Multi-group Analysis: Improvement in Models' Fits 
Improvement In Flt ~ df NFI IFI RFI NNFI 
Economic Subgroups (groups 1 & 2) 
Null Model (all causal paths between explanatory, 
mediating and dependent variables are equal 0) 349.084 242 N/A N/A NIA NIA 
Fully Recursive model (all paths between explanatory, 
mediating and dependent variables are estimated) 282.754 221 0.190 0.518 0.113 0.369 
Regions (groups 3 & 4) 
Null Model (all causal paths between explanatory, 
mediating and dependent variables are equal 0) 341.029 243 NIA NIA NIA NIA 
Fully Recursive model (all paths between explanatory, 
mediating and dependent variables are estimated) 268.410 221 0.213 0.605 0.135 0.468 
group analysis between regions shows improvement from 19% to 51 % in relative 
improvement of model's fit over the base model. The improvement for economic subgroups 
is 21%to60% (Table 5.10). The estimates also suggest that models better explain variability 
in dependent variables for Group 2 in multi-group analysis of economic subgroups and for 
Group 3 in multi-group analysis of regions (Table 5.11). For instance, model explains 
approximately 32% (R2 = .323) of variability in the variable Poverty FS for villages where 
proportion of children who have less than two meals a day exceeds 30%, while for the 
villages where proportion of such children is less than 30% model explains only about 27% 
of variability in the variable Food FS. 
My final step in data analysis is a test of the hypothesis regarding equitable 
distribution of benefits from poverty reduction efforts. Table 5.12 summarizes parameter 
Table 5.11 : Squared Multiple Correlations In Multi-group Analysis 
Agricultural Modernization 
Poverty FS 
Rate of Natural Resource Deterioration 
% of Children out of Secondary School 
Economic Subgroups 
Group 1 (R') Group 2 (R') 
0.154 
0.274 
0.182 
0.218 
0.19 
0.323 
0.258 
0.26 
Regions 
Group 3 (R') Group 4 (R') 
0.372 
0.197 
0.36 
0.132 
0.102 
0.111 
0.11 
0.225 
64 
estimates in regional and economic subgroups analysis. The estimates suggest that only one 
causal relationship between variables Infrastructure and Poverty FS (b = -.34, t = - 2.029) is 
significantly different when economic subgroups are compared. While the causal path 
between these variables is insignificant in Group 2 where more than 30% of children under 6 
years old have fewer than two meals a day, it is significant and negative in Group 1. In other 
words, in Group I food insecurity appears to be lower when distance to markets and health 
facilities is higher. 
Estimates also suggest that two causal paths between Infrastructure and Agricultural 
Modernizations and between Agricultural Modernizations and Rate of Natural Resources 
Deterioration are significantly different when regions are compared. While none of these 
paths are insignificant in Group 4 (Central and Western regions), it appears that infrastructure 
is negatively associated with food security and Agricultural Modernization and the Rate of 
Natural Resource Deterioration are positively associated. This suggests that greater distance 
to infrastructure is associated with lower agricultural modernization in Northern and Eastern 
regions (b = -.329, t = -1.929). The positive association between Agricultural Modernization 
and the Rate of Natural Resource Deterioration, in tum, suggests that agricultural 
modernization in these regions occurs at the expense of sustainable use of natural resources. 
Discussion 
My study of the impact of land reform, social institutions, government performance 
and infrastructure on agricultural modernization and poverty and of agricultural 
modernization on poverty, produced mixed results. It supports the hypothesis that 
agricultural modernization is a significant factor in reducing poverty in Uganda. This study 
also finds that Land Reform and Social Institutions are important factors for Agricultural 
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Modernization and for poverty reduction. One note is important to make concerning the 
factor Land Reform. As discussed earlier, land reform in this study is operationalized through 
security of land property rights. Although the improved system of property rights on land 
increase importance of land as a market asset, property rights do not guaranty equitable 
access to land for all categories of population. In addition, when land becomes a market asset 
it is easier for low income people to sell their land, loosing the source of family food supply. 
It is important to keep this detail in mind when results of this study are interpreted. 
Infrastructure appears to have a significant effect on poverty, but not on Agricultural 
Modernization. No evidence of a significant effect of Government Performance on 
Agricultural Modernization or on poverty was found in this study. This study suggests that 
benefits of agricultural modernization and poverty reduction efforts are distributed equitably 
throughout regions and economic subgroups of the population. The empirical model of this 
study appears to explain better the processes that occur in the less economically advantaged 
regions and less economically advantaged subgroups of the population. 
Two findings of this study require closer examination, however. The data analysis 
shows evidence of relationships between agricultural modernization and unsustainable 
natural resources. This is not inconsistent with previous research. Hamilton et al. (2000) 
suggest that lack of opportunities for income generation available in a community often leads 
to overexploitation of natural resources. These effects are particularly evident in the areas 
where laws and regulations are poorly enforced and where there is a high risk of social 
conflict. This may explain why evidence of unsustainable resource use is present in the 
Northern and Eastern regions of Uganda. 
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Another question relates to the unexpected pattern of relationships between selected factors 
in the model. For example, food insecurity appears to be lower where there is higher distance 
to markets and health facilities in economically stable communities. This finding contradicts 
past research which shows that lack of access to infrastructure is associated with higher 
poverty. This study provides no readily available explanation why relationships between 
infrastructure and poverty have opposite direction in the well-to-do villages. 
First, there is a potential bias due to the small sample (N = 99). SEM methodology 
requires sufficient samples to achieve appropriate confidence levels while interpreting the 
estimates. Small sample size may also deflate the estimates of causal relationships in the 
model. 
Second, there are some limitations present in the research data. These limitations are 
associated with the data collection methodology and the level of data aggregation in the 
study. As discussed in the data section, the data for this study were collected using 
participatory methods. This approach may introduce some bias of the respondents, who are 
often representatives of local councils or community leaders. Besides, in this study raw data 
is often aggregated to the community level leaving the lower level information beyond the 
scope of this study. 
Finally, there is some evidence that the fitted model might lack explanatory power. 
The examination of the research model's squared multiple correlations suggest that the model 
explains only 20-23% of variability in the predicted variables. This provides evidence in 
support of the alternative hypothesis in this study which suggests that specified policy 
interventions and agricultural modernization have limited impact on poverty reduction in 
Uganda. This finding has important implication for future studies and future policy 
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interventions in this and other countries of sub-Saharan Africa. Decision-makers and 
researchers should focus on identifying other factors which contribute to poverty reduction in 
these countries. 
Although providing limited evidence in support of the research hypotheses 
concerning the contributions of land reform, government performance, social institutions, 
infrastructure and agricultural modernization to poverty reduction in Uganda, this study 
contributes to the overall understanding of the impact of these factors on poverty. For 
example, social institutions and agricultural modernization have significant negative impacts 
on poverty, while government performance does not show any association with either 
agricultural modernization or poverty. These results contribute to the overall theoretical 
understanding of the role of selected policies interventions and agricultural modernizations in 
general on poverty in Uganda. 
Summary of the Research 
The common theme in discussions of poverty is that policy interventions like 
infrastructure and social institution development, land reform and improvements in 
government performance may have significant contributions to agricultural modernization 
and poverty reduction in sub-Saharan Africa. These interventions are becoming increasingly 
popular among national authorities in these countries and international development 
organizations throughout the world. "Do these polices contribute to agricultural 
modernization and does agricultural modernization help reduce poverty in Uganda?" is the 
central question of this study. 
I hypothesize that four factors - clearly established land rights, improved access to 
infrastructure, better government performance and effective social institutions - are positively 
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associated with agricultural modernization. I hypothesize that these factors and agricultural 
modernization are negatively associated with poverty in Uganda. I expected to find evidence 
that the benefits associated with these factors are distributed equitably in the country. 
After reviewing the literature on poverty eradication, I first showed that the four 
above factors and agricultural modernization have been found significant for poverty 
reduction in other countries of the world. Then, using neo-liberal economic model of 
development, I established a framework for data analysis. The evaluation of this framework 
with structural equation modeling (SEM) methodology provides some evidence that 
agricultural modernization is associated with poverty reduction. However, on natural 
resource use agricultural modernization has effects opposite to those hypothesized. The 
results of this study show that agricultural modernization may lead to unsustainable resource 
use and may be a source of potential threat to the quality of livelihoods. The negative effects 
of agricultural modernization for sustainable use of natural resources are stronger in the less 
economically developed regions of Northern and Eastern Uganda. 
This study produces some evidence that direct effects of other factors (e.g., land 
reform, government performance, social institutions and infrastructure) on poverty are 
limited and not always in the expected direction. Social Institutions, Land Reform and 
Infrastructure showed significant direct effects on poverty. While the direction of causal 
effects of social institutions and infrastructure is consistent with the hypothesis, the causal 
effects of security of land rights on food security are unexpected and could not be easily 
explained. The study suggests that greater security of land tenure is associated with a higher 
proportion of people who experience food insecurity. In addition, only Social Institutions and 
Land Reform have significant effects on agricultural modernization. The effect of Land 
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Reform on Agricultural Modernization is in the opposite direction to what was initially 
expected in this study. 
Finally, this study produces some evidence of equitable distribution of benefits from 
agricultural modernization in Uganda. Most of the causal relationships among key variables 
are consistent between economic subgroups or between regions. There are several 
exceptions, however. The negative effect of infrastructure on food security, which is 
unexpected in this study, is evident only in the villages with a lower proportion of people 
experiencing food insecurity. The effect of distance to infrastructure on food insecurity is 
insignificant in the villages with higher rates of poverty (expressed in terms of food 
insecurity). At the same time, less economically developed regions in Northern and Eastern 
parts of Uganda seem more likely to modernize their agricultural sector at the expense of 
sustainable natural resources use. In economically developed regions, agricultural 
modernization is not associated with an increased rate of natural resources deterioration. 
Although this study supports my research hypotheses only partially, it does make a 
moderate contribution to poverty eradication research. First, while there is only limited 
empirical evidence that land reform, social institutions, policies affect agricultural 
modernization, my analysis is based on the restricted sample size and a model with limited 
predictive and discriminatory power. Additional research in this area with larger samples and 
a modified research model may produce further evidence in support of my research 
hypotheses. 
Second, the development literature traditionally concentrates its attention on five 
factors in poverty reduction programs: agricultural modernization, social institutions, 
government performance, land reform and infrastructure. My study suggests that not all of 
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these factors demonstrated the expected effect on poverty and that other factors may be 
important to consider in poverty reduction programs. 
Future Research 
The results of this study suggest several potential areas for future research. It is too 
early to dismiss factors that were found insignificant in this study from future poverty 
research. Future research should focus on improvement of the analytical framework that will 
have greater power in explaining both agricultural modernization and poverty. In addition, 
future research should concentrate on developing better measurements and more powerful 
and robust empirical models for evaluating these factors. 
Another area of a future scientific probe concerns the effects of specific factors 
influencing agricultural modernization and poverty in Uganda. For example, this study 
suggests that improved land rights are associated with increased food insecurity. Future 
research may clarify whether this is a data specific phenomenon or evidence of significant 
relationships. These phenomena still need explanations. 
The study suggests that agricultural modernization in economically disadvantaged 
regions (e.g., North and East) may be associated with unsustainable natural resources use. 
This evidence may have very important long term effects on livelihood strategies and poverty 
in these regions and, therefore, should be carefully explored in future research. 
Finally, future research should continue to probe the question of the importance of 
social institutions for poverty reduction programs. This study does not discriminate against 
the specific type of social institutions - whether government, non-government or community-
based organization. The importance of social institutions for both poverty reduction and 
agricultural modernization underscores their value to researchers. 
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APPENDIX A: MEASUREMENTS AND SCALES 
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Land Reform 
Indicators for factor Land Reform were created by aggregating raw data from the 
IFPRI database. The original dataset contains information on four types of land tenure (e.g., 
Customary, Mailo, Freehold and Leasehold) that may be present in a village. Each tenure 
type has three types of land users (e.g., Owner Operator, Owner Non-operator and Occupant). 
Each tenure user type Occupant has four subtypes of land users (e.g., Tenant, Lawful 
occupant, Bonified occupant and Squatter). Four each type of land tenure and each type of 
land user a set of 20 dichotomous questions concerning specific user rights was asked. The 
answer "yes" means that specific right existed in 1999. 
Out of the list of 20 questions, I selected six which represent specific rights that allow 
market operations with land or use of land as collateral. When data is aggregated for the 
study of the impact of agricultural modernization in Uganda on poverty, a village received a 
score of one for any of the questions if there was at least one "yes" response to a question for 
any type of land tenure or any type of user. Three indices were created by summation of 
values of two randomly selected questions from the list of six questions representing specific 
land rights. 
Indicate which private rights exist presently under the different tenure systems by answering yes or no. If 
h d d f: h h h I d . d . d" . d d t eanswer epen s on some actors. sue as ow t e an IS use , m 1cate what 1t epen son. 
Customarv 
Owner· Owner- Occupant 
Ooerator non-op 
Tenant Lawful Bonifide Squatter Tenant 
occuoant occuoant 
Sell* 
Lease out for fixed payment (cash or 
in-kind)* 
Sharecrop out 
Booueath to family members* 
Give to anyone* 
Preserve ownership if move out of 
village* 
Pledge land as collateral* 
Pledge harvest as collateral 
Choose croos to clant 
Fallow land 
Use agricultural chemicals 
Plant trees 
Cut down trees 
Prevent others from cutting down 
trees 
Graze animals 
Prevent others from grazing year-
round 
Prevent others from grazing during 
crop season 
Construct a fence 
Construct SWC investments 
Construct irriaation works 
* Questions aggregated in this study 
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Social Institutions 
Indicators for factor Social Institutions were created by aggregating raw data from the 
IFPRI database. The original dataset contains information on respondents' evaluation of the 
impact of social institutions on selected areas of human life including quality of land 
management, crop productivity, livestock productivity, average income and welfare of 
people. Respondents were asked to evaluate the impact of social institutions on these areas of 
life on the scale from -2 to 2. Score 2 represents major improvement and score- 2 represents 
major harm. 
For this study impact on two areas relating to agricultural production were evaluated: 
the impact of social institutions on quality of land management and on crop productivity. The 
original values in the dataset were rescaled to eliminate negative scores. The rescaled data 
measured impact of social institutions on the scale from 1 to 5 with 1 representing major 
harm and 5 representing major improvement. 
What are the perceived Impacts of the program or organization on each of the following criteria: (O=insignificant 
Impact, 1=mlnor Improvement, 2=maJor Improvement, ·1=mlnor harm, -2=maJor harm, 9=respondents could not agree) 
- Quality of land management 
- Crop productivity 
-Livestock Productivity 
- Average incomes 
-Welfare of the people 
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Agricultural Modernization 
Indicators Diversity of income generating activities among women and men was 
created by aggregating data from IFPRI database. Respondents were asked to answer 18 
questions concerning specific income generating opportunities available to men and women 
in a village. Score 1 was assigned if specific opportunity is present in the village, score 0 
assigned if this opportunity not present. In this study indicators Diversity of income 
generating activities among women and men are created by summing up responses to the 18 
questions. The minimum possible score in the created measure is 0 and the maximum score is 
18. 
Indicate which of the activities listed in the table below were pursued by men members of the village (including 
nonresident members) In 1999 and list the three most Important activities In terms of share of their productive/non-
lelsure time spent on the activity. Also Indicate If there has been any change In Importance of the three most 
lmoortant activities, and the reasons for change. 
Did MEN In this Change In 
village pursue Rankthe3 Importance of the Rea so 
(?) activity In most 3 most Important ns for 
1999 Important activities since chang 
Activity Code (Yes=1, No=2) In 1999 1990* e Code 
Production of cereal crops 1 
(such as maize, rice, 
millet, sorghum, etc) 
Production of other 2 I 
storable annual crops 
(e.g., beans, groundnuts, 
oilseeds) 
Production of horticultural 3 
crops (e.g., vegetables, 
fruits, flowers) 
Production of bananas 4 
Production of coffee 5 
Production of cotton 6 
Production of root crops 7 
such as cassava, sweet 
POtatoes 
Keeping cattle 8 
Keeping other livestock 9 
(e.g., sheep, goats, pigs, 
chickens) 
Non-farm salary 10 
employment 
Farm employment outside 11 
village 
Trading 12 
Crafts 13 
Brewing beer 14 
Aquaculture/fish farming 15 
Brick making 16 
Charcoal making 17 
Fishing 18 
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Poverty 
Indicator Rate of natural resources indicators deterioration was created by 
aggregating data from IFPRI database. Respondents were asked to evaluate the condition of 
specific indicators of natural resources on the scale from -2 (major deterioration) to 2 (major 
improvement). In this study the rate of resources deterioration is a concern therefore when 
aggregated all responses which indicated improvement were coded 0. Minor deterioration (-1) 
was coded 1 and major deterioration (-2) was coded 2. The indicator Rate of natural 
resources indicators deterioration was created by summing the responses across the list of 
natural resources indicators. 
Perceptions of change In resource conditions In village (O=no change; +1=mlnor Improvement; +2=major 
Improvement; -1=mlnor deterioration; -2=major deterioration; 9:respondents could not agree) 
List of Evaluated Indicators of Natural Resources 
Quality of forest/woodland 
Availability of natural water sources 
Quality of natural water sources 
Diversity of wild plant types available 
Diversity of wild animal types available 
Others (list) 
Abandoned farmland 
Availability of crop land 
Soil fertility 
Soil moisture holding capacity 
Soil erosion 
Availability of grazing land 
Quality of grazing land 
Availability of forest/woodland 
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APPENDIX B: ESTIMATED MODELS 
Acronyms 
Land Reform 
LR_IND1 
LR_IND2 
LR_IND3 
Government Performance 
GE_IND1 
GE_IND2 
GE_IND3 
Social Institutions 
Sl_IMLM 
Sl_IMCP 
INF_INDX 
Agricultural Modernization 
AM_PPSOL 
AM_PACW 
AM_PACM 
PovertyFS 
P_ADWTFD 
P_CHWTFD 
P_HHWFD 
P_NRDET 
P_CHWED 
78 
Variables' Names and Acronyms 
Land Refonn Composite Index 1 
Land Refonn Composite Index 2 
Land Refonn Composite Index 3 
Variables Names 
Government Performance Composite Index 1 
Government Performance Composite Index 2 
Government Performance Composite Index 3 
Perceived impact of social institutions on quality of land management 
Perceived impact of social institutions on crop productivity 
Infrastructure 
Proportion of agricultural products sold 
Diversity of income generating activities among women 
Diversity of income generating activities among men 
Poverty Food Security 
Proportion of households with adults eating fewer than two meals per day 
Proportion of households with children under 6 yrs eating fewer than two meals per day 
Proportion of households without adequate food throughout the year 
Rate of natural resources indicators deterioration 
Proportion of secondary school age children out of school 
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Measurement Model (··l= 113.713, df= 93, p = .071) 
.16 
-.1 
INF_INDX 
80 
Empirical Model 
81 
Null Model of Poverty Reduction in U2anda 
cor7 cor9 
P _CHWED P _NRDET 
82 
Fully Mediated Model of Poverty Reduction in Uganda 
<x2 = 139.59, df= 105, p <.05) 
.18 .00 
.25 
P_NRDET 
83 
Fully Recursive Model of Poverty Reduction in Uganda 
cx2 = 113.713, df= 93, p = .071) 
.17 -.01 
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APPENDIX C: CORRELATION MATRIX 
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